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CYCLIC UREA ORLACTAM-SUBSTITUTED 
QUINOXALINE-TYPE PIPERIDINES AS 

ORL-1 MODULATORS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application claims the benefit under 35 U.S.C. S 119 
(e) of provisional application Ser. No. 61/677.326, filed Jul. 
30, 2012, and provisional application Ser. No. 61/784,128, 
filed Mar. 14, 2013, the contents of all of which are incorpo 
rated herein by reference. 

1. FIELD 

The disclosure relates to Cyclic Urea- or Lactam-Substi 
tuted Quinoxaline-Type Piperidine Compounds, composi 
tions comprising an effective amount of a Cyclic Urea- or 
Lactam-Substituted Quinoxaline-Type Piperidine Com 
pound and methods to treat or prevent a condition, Such as 
pain, comprising administering to an animal in need thereof 
an effective amount of a Cyclic Urea- or Lactam-Substituted 
Quinoxaline-Type Piperidine Compound. 

2. BACKGROUND 

Chronic pain is a major contributor to disability and is the 
cause of much suffering. The Successful treatment of severe 
and chronic pain is a primary goal of the physician, with 
opioid analgesics being preferred drugs for doing so. 

Three major classes of opioid receptors in the central ner 
vous system (CNS) have long been known, with each class 
having Subtype receptors. These receptor classes are known 
asu, K and Ö. As opiates have a high affinity for these receptors 
while not being endogenous to the body, research followed in 
order to identify and isolate the endogenous ligands to these 
receptors. These ligands were identified as endorphins, 
dynorphins and enkephalins, respectively. 

Experimentation eventually led to the identification of a 
cDNA encoding an opioid receptor-like (ORL-1) receptor 
with a high degree of homology to the known receptor 
classes. The ORL-1 receptor was classified as an opioid 
receptor based only on structural grounds, as the receptor did 
not exhibit pharmacological homology. It was initially dem 
onstrated that non-selective ligands having a high affinity for 
u, K and 8 receptors had low affinity for the ORL-1 receptor. 
This characteristic, along with the fact that an endogenous 
ligand had not yet been discovered, led to the term “orphan 
receptor.” See, e.g., Henderson et al., “The orphan opioid 
receptor and its endogenous ligand-nociceptin/orphanin FO. 
Trends Pharmacol. Set. 18(8):293-300 (1997). 

Subsequent research led to the isolation and structure of the 
endogenous ligand of the ORL-1 receptor (i.e., nociceptin; 
also known as orphanin FQ (OFO)). This ligand is a seventeen 
amino acid peptide structurally similar to members of the 
opioid peptide family. 
The discovery of the ORL-1 receptor presents an opportu 

nity in drug discovery for novel compounds that can be 
administered for pain management or other syndromes 
modulated by this receptor. 

International PCT Publication Nos. WO 99/46260, WO 
99/50254, WO 01/90102, WO 2005/028451, WO 2003/ 
062234, and U.S. Pat. App. No. 2005/0256000, respectively, 
describe quinoxalines or derivatives thereofas (i) inhibitors 
of protein kinase C, (ii) serine protease inhibitors, (iii) herbi 
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2 
cides, (iv) M2 acetylcholine receptor agonists, (v) medica 
ments for diseases involving poly(ADP-ribose) polymerase, 
and (vi) Safeners for plants. 

Citation of any reference in Section 2 of this application is 
not to be construed as an admission that Such reference is 
prior art to the present application. 

3. SUMMARY 

In one aspect of the disclosure, new compounds that exhibit 
affinity for the ORL-1 receptor are described. 

In some embodiments, such new compounds exhibit ago 
nist activity or partial agonist activity at the ORL-1 receptor. 
In other embodiments, such new compounds exhibit agonist 
activity at the ORL-1 receptor. In other embodiments, such 
new compounds exhibit partial agonist activity at the ORL-1 
receptor. In yet other embodiments, such new compounds 
exhibit antagonist activity at the ORL-1 receptor. 

In another embodiment of the disclosure, Such new com 
pounds exhibit affinity for the ORL-1 receptor, and also for 
one or more of the L, K or 6 receptors. In some embodiments, 
a new compound of the disclosure exhibits affinity for both 
the ORL-1 receptor and the L receptor. In other embodiments, 
a new compound of the disclosure acts as an ORL-1 receptor 
agonist or partial agonist and as a LL receptoragonist or partial 
agonist. In other embodiments, a new compound of the dis 
closure acts as an ORL-1 receptoragonist and as a LL receptor 
agonist or partial agonist. In other embodiments, a new com 
pound of the disclosure acts as an ORL-1 receptor partial 
agonist and as a LL receptoragonist or partial agonist. In other 
embodiments, a new compound of the disclosure acts as an 
ORL-1 receptor agonist or partial agonist and as a LL receptor 
agonist. In other embodiments, a new compound of the dis 
closure acts as an ORL-1 receptor agonist or partial agonist 
and as a LL receptor partial agonist. In other embodiments, a 
new compound of the disclosure acts as an ORL-1 receptor 
agonist and as a LL receptor agonist. In other embodiments, a 
new compound of the disclosure acts as an ORL-1 receptor 
agonist and as a LL receptor partial agonist. In other embodi 
ments, a new compound of the disclosure acts as an ORL-1 
receptor partial agonist and as a LL receptor agonist. In other 
embodiments, a new compound of the disclosure acts as an 
ORL-1 receptor partial agonist and as a LL receptor partial 
agonist. In other embodiments, a new compound of the dis 
closure acts as an ORL-1 receptor agonist or partial agonist 
and as a LL receptor antagonist. In other embodiments, a new 
compound of the disclosure acts as an ORL-1 receptor ago 
nist and as a LL receptor antagonist. In other embodiments, a 
new compound of the disclosure acts as an ORL-1 receptor 
partial agonist and as a LL receptor antagonist. In other 
embodiments, a new compound of the disclosure acts as an 
ORL-1 receptor antagonist and as a LL receptor agonist or 
partial agonist. In other embodiments, a new compound of the 
disclosure acts as an ORL-1 receptor antagonist and as a L 
receptor agonist. In other embodiments, a new compound of 
the disclosure acts as an ORL-1 receptor antagonist and as a 
L receptor partial agonist. 
Certain new compounds of the disclosure can be used to 

treat an animal Suffering from chronic or acute pain. 
In another embodiment of the disclosure, methods for 

treating chronic or acute pain in an animal by administering 
one or more Cyclic Urea- or Lactam-Substituted Quinoxa 
line-Type Piperidine Compounds to an animal in need of such 
treatment are described. In certain embodiments, such new 
Cyclic Urea- or Lactam-Substituted Quinoxaline-Type Pip 
eridine Compounds effectively treat chronic or acute pain in 
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the animal, while producing fewer or reduced side effects 
compared to previously available compounds. 
Compounds of Formula (I) are herein disclosed: 

(I) 
a's W1YM 

(Rs. . . . 
C N? 

N Y 

A B 

or a pharmaceutically acceptable derivative thereof where: 
Y is O or S; 
Q is benzo or (5- or 6-membered)heteroaryl; 
each R is independently selected from: 
(a) -halo. —CN, NO. —OT —C(=O)T, —C(=O) 
OT = C(=O)N(T)(T,), S(=O),OT - S(=O) 
T. —S(=O).T. —O S(=O).T. —S(=O)N(T) 
(T), N(T)(T,), N(T)C(=O)T, N(T)C(=O) 
N(T) (T), —N(T)S(=O)T, N(T)S(=O).T. 
NTCOOT, and - N(T)S(=O)N(T)(T): 

al 

(b) —(C-C)alkyl, —(C-C)alkenyl, —(C-C)alkynyl, 
—(C-C)alkoxy, —(C-C7)cycloalkyl, -(C-C)bi 
cycloalkyl, —(Cs-Co)tricycloalkyl, —(Cs-Cal)cy 
cloalkenyl, —(C7-C)bicycloalkenyl, —(Cs-Co)tricy 
cloalkenyl, -(5- or 6-membered)heterocycle, and -(7- to 
10-membered)bicycloheterocycle, each of which is 
unsubstituted or substituted with 1, 2, or 3 independently 
Selected Rs groups; and 

(c) -phenyl, -naphthalenyl, —(C)aryl, or -(5- or 6-mem 
bered)heteroaryl, each of which is unsubstituted or sub 
stituted with 1, 2, or 3 independently selected R7 groups; 

a is an integer selected from 0, 1, and 2; 
E is N or C(R): 
G. M. and U are independently selected from N(R), 

C(=O), C(=S), and C(R)(R): 
J is N(R), C(=O), or C(=S); 
W is N(Roo), C(Roo)(R), or absent; 
each dashed line of the Q, ring independently is either 

present and denotes the presence of one bond of a double 
bond or is absent, provided that when one dashed line 
attached to an atom is present to form a double bond, then the 
other dashed line attached to said atom is absent and the Roo 
group attached to said atom is absent, where the maximum 
number of double bonds is 3 for a 6-membered Q, ring and the 
maximum number of double bonds is 2 for a 5-membered Q, 
r1ng, 

each Roo, when present, and each Ro is independently 
selected from —H. —CN, -halo. —(C-C)alkyl, —N(R) 
(Ros), —(CH2)—(C(R)(Ros)), C(=O)R —(CH2)— 
(C(R)(Rs)), C(=O)R —(CH)—(C(R)(Ros)) - 
N(R)—C(=O)R and —(CH2)—(C(R) (Ros)). C 
(=O)N(R)(R): 

each Roa, Ros, Roa, and Ros is independently selected from 
—H and —(C-C)alkyl; 

4 
each c is independently an integer selected from 0, 1, 2, and 

3: 
each dis independently an integer selected from 0, 1, and 2: 
provided that the ring atoms of the Q, ring are constituents 

5 of at least one lactam group or cyclic urea group, provided 
that G is C(=O) or C(=S) when E is N, provided that at least 
two of the ring atoms of the Q, ring are carbon, and provided 
that 1, 2, or 3 of the ring atoms of the Q, ring are nitrogen; 
A and B are independently selected from: 
(a) —H, —CN, —C(=O)CT, and —C(=O)N(T)(T); 

and 
(b) —(C-C)cycloalkyl, —(C-C)cycloalkoxy, —(C- 

C.)alkyl, —(C-C)alkenyl, -(C-C)alkynyl, and 
—(C-C)alkoxy, each of which is unsubstituted or Sub 
stituted with 1 or 2 substituents independently selected 
from —OH, -S(=O)NH2. —N(R), —NR, 
—C(=O)CT —C(=O)N(R), N(R)C(=O)R. 
and -(5- or 6-membered)heterocycle, or 1, 2, or 3 inde 
pendently selected -halo; or 

(c) A-B can togetherforma (C-C)bridge, which is unsub 
stituted or substituted with 1, 2, 3, 4, 5, 6, 7 or 8 sub 
stituents independently selected from —OH, -(C-C) 
alkyl, -halo, and —C(halo), and which bridge 
optionally contains —HC=CH or —O— within the 
(C-C)bridge; where the 6-membered, nitrogen-con 
taining ring that is fused to the Qring can be in the endo 
or exo-configuration with respect to the A-B bridge; or 

(d) A-B can together form a —CH2—N(R)—CH2— 
bridge, a 

10 

15 

2O 

25 

30 

35 

40 

45 

bridge; 
where the 6-membered, nitrogen-containing ring that is 

fused to the Q ring can be in the endo- or exo-configuration 
with respect to the A-B bridge; 
R is —H. —(C-C)alkyl, —(C-C)cycloalkyl, 

—CH2—C(=O)—R, —(CH)—C(=O)—OR, 
—(CH)—C(=O)—N(R), —(CH), O-R, 
—(CH), S(=O), N(R), R., or —(CH), N(R)S 
(=O). Ro: 
R is selected from: 
(a) —H. —(C-C)alkyl, —(C-C)cycloalkyl, -(3- to 

7-membered)heterocycle. —N(R), —N(R)—(C- 
C.)cycloalkyl, and N(R)-(3- to 7-membered)hetero 
cycle; and 

(b) -phenyl, -naphthalenyl, and -(5- or 6-membered)het 
eroaryl, each of which is unsubstituted or substituted 
with 1, 2, or 3 independently selected R7 groups; and 

(c) —N(R)-phenyl, - N(R)-naphthalenyl, —N(R)— 
(C)aryl, and—N(R)-(5- to 10-membered)heteroaryl, 

50 

55 

es 

60 

65 
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each T and T is independently —H or —(C-Co.)alkyl 
which is unsubstituted or substituted with 1, 2, or 3 indepen 
dently selected Rs groups and, optionally, in which any 
—(C-Co.)alkyl carbonatom except the carbonatom bonded 
directly to the atom to which T or T is attached is indepen 
dently replaced by O, S, or N(R), or T and T can together 
form a 5- to 8-membered ring where the number of atoms in 
the ring includes the nitrogen atom to which T and T are 
bonded, said 5- to 8-membered ring is unsubstituted or sub 
stituted with 1, 2, or 3 independently selected Rs groups and, 
optionally, any carbon atom in said 5- to 8-membered ring is 
independently replaced by O, S, or N(R): 

each T is independently —Hor—(C-Co.)alkyl which is 
unsubstituted or substituted with 1, 2, or 3 independently 
selected Rs groups and, optionally, in which any —(C-C) 
alkyl carbon atom except the carbon atom bonded directly to 
the atom to which T is attached is independently replaced by 
O, S, or N(R): 

each V is independently —H. —(C-C)alkyl, —(C-C) 
cycloalkyl, -phenyl, or benzyl; and 

each halo is independently —F. —Cl. —Br, or —I. 
In one embodiment, the Q ring is not: 

where: 

j is an integer selected from 0, 1, 2, and 3. 
In another embodiment, the Q, ring is not: 

O 

()- y O or s 

N-N- N N X's. ' R99 

where R is as defined above. In another embodiment, the Q, 
ring does not contain 3 consecutive ring nitrogen atoms. In 
another embodiment, the Q, ring is not: 

where Roo is as defined above and the Q, ring does not contain 
3 consecutive ring nitrogen atoms. In another embodiment, 
the Q, ring is not: 
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X=0 . 's w \ 
R99 

where Roo is as defined above and the Q, ring does not contain 
3 consecutive ring nitrogen atoms. In another embodiment, 
the Q, ring is not: 

O 

rt- - Ro: 
vas-s v O 

O 

Ron 

where R is as defined above. In another embodiment, the Q, 
ring is not: 

where Roo is as defined above and the Q, ring does not contain 
3 consecutive ring nitrogen atoms. 
A compound of Formula (I) or a pharmaceutically accept 

able derivative thereof (an “Cyclic Urea- or Lactam-Substi 
tuted Quinoxaline-Type Piperidine Compound') is useful, 
e.g., as an analgesic, anti-inflammatory, diuretic, anesthetic 
agent, neuroprotective agent, anti-hypertensive, an anxiolytic 
agent, an agent for appetite control, hearing regulator, anti 
tussive, anti-asthmatic, modulator of locomotor activity, 
modulator of learning and memory, regulator of neurotrans 
mitter release, regulator of hormone release, kidney function 
modulator, anti-depressant, agent to treat memory loss due to 
Alzheimer's disease and/or other dementias, anti-epileptic, 
anti-convulsant, agent to treat withdrawal from alcohol, agent 
to treat withdrawal from drug(s) of addiction, agent to control 
water balance, agent to control Sodium excretion, and/or 
agent to control arterial blood pressure disorder(s). 
A Cyclic Urea- or Lactam-Substituted Quinoxaline-Type 

Piperidine Compound, a pharmaceutically acceptable deriva 
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tive thereof, a composition containing a Cyclic Urea- or Lac 
tam-Substituted Quinoxaline-Type Piperidine Compound, 
and/or a composition containing a pharmaceutically accept 
able derivative of a Cyclic Urea- or Lactam-Substituted Qui 
noxaline-Type Piperidine Compound is useful for treating 
and/or preventing pain, anxiety, cough, diarrhea, high blood 
pressure, epilepsy, anorexia/cachexia, urinary incontinence, 
drug abuse, memory disorders, obesity, constipation, depres 
sion, dementia, or Parkinsonism (each being a “Condition') 10 
in an animal. 

Compositions comprising an effective amount of a Cyclic 
Urea- or Lactam-Substituted Quinoxaline-Type Piperidine 
Compound or a pharmaceutically acceptable derivative 15 
thereofand a pharmaceutically acceptable carrier or excipient 
are disclosed. The compositions are useful for treating or 
preventing a Condition in an animal. 

Methods for treating or preventing a Condition, compris- 20 
ing administering to an animal in need thereof an effective 
amount of a Cyclic Urea- or Lactam-Substituted Quinoxa 
line-Type Piperidine Compound, a pharmaceutically accept 
able derivative thereof, a composition containing a Cyclic 
Urea- or Lactam-Substituted Quinoxaline-Type Piperidine 25 
Compound, and/or a composition containing a pharmaceuti 
cally acceptable derivative of a Cyclic Urea- or Lactam-Sub 
stituted Quinoxaline-Type Piperidine Compound are dis 

30 closed. Cyclic Urea- or Lactam-Substituted Quinoxaline 
Type Piperidine Compounds, e.g., of Formula (I), may also be 
used in the manufacture of a medicament useful for treating a 
Condition or for preventing a Condition. 

Methods for inhibiting ORL-1 receptor function in a cell, 35 
comprising contacting a cell capable of expressing the ORL-1 
receptor with an ORL-1 receptor function inhibiting amount 
of a Cyclic Urea- or Lactam-Substituted Quinoxaline-Type 
Piperidine Compound or a pharmaceutically acceptable a 
derivative thereof are disclosed. In further embodiments of 
the disclosure, methods for activating ORL-1 receptor func 
tion in a cell, comprising contacting a cell capable of express 
ing the ORL-1 receptor with an ORL-1 receptor function 
activating amount of a Cyclic Urea- or Lactam-Substituted 45 
Quinoxaline-Type Piperidine Compound or a pharmaceuti 
cally acceptable derivative thereof are disclosed. In yet 
another embodiment, methods for preparing a composition, 
comprising the step of admixing a Cyclic Urea- or Lactam 
Substituted Quinoxaline-Type Piperidine Compound or a 
pharmaceutically acceptable derivative thereofanda pharma 
ceutically acceptable carrier or excipient, are disclosed. 

50 

An embodiment of the disclosure relates to a kit compris 
ing a container containing an effective amount of a Cyclic 
Urea- or Lactam-Substituted Quinoxaline-Type Piperidine 
Compound or a pharmaceutically acceptable derivative 
thereof. 

55 

Another embodiment of the disclosure provides novel 60 
intermediates for use in making the Cyclic Urea- or Lactam 
Substituted Quinoxaline-Type Piperidine Compounds. 
The disclosure can be understood more fully by reference 

to the following detailed description and illustrative 6s 
examples, which are intended to exemplify non-limiting 
embodiments of the disclosure. 

10 
4. DETAILED DESCRIPTION 

The invention includes the following: 
(1) A compound of Formula (I): 

(I) 
U 

w?SM 
(R2) Q, 

e 

Y 

A B 

or a pharmaceutically acceptable derivative thereof wherein: 
Y is O or S: 
Q is benzo or (5- or 6-membered)heteroaryl; 
each R is independently selected from: 
(a) -halo. —CN, NO. —OT —C(=O)T, —C(=O) 
OT = C(=O)N(T)(T,), —S(=O)CT —S(=O) 
T. —S(=O).T. —O—S(=O).T. —S(=O)N(T) 
(T), N(T)(T), —N(T)C(=O)T, N(T)C(=O) 
N(T)(T,), - N(T)S(=O)T, - N(T)S(=O).T. 
NT. Coor, and N(T)S(=O)N(T)(T); 

al 

(b) —(C-C)alkenyl, —(C-C)alkynyl, —(C-C) 
alkoxy, —(C-C)cycloalkyl, —(C-C)bicycloalkyl, 
—(Cs-Co)tricycloalkyl, —(Cs-Cal)cycloalkenyl, 
—(C7-C)bicycloalkenyl, —(Cs-Co)tricyclo 
alkenyl, -(5- or 6-membered)heterocycle, and -(7- to 
10-membered)bicycloheterocycle, each of which is 
unsubstituted or substituted with 1, 2, or 3 independently 
Selected Rs groups; and 

(c) -phenyl, -naphthalenyl, —(C)aryl, or -(5- or 6-mem 
bered)heteroaryl, each of which is unsubstituted or sub 
stituted with 1, 2, or 3 independently selected R7 groups; 

a is an integer selected from 0, 1, and 2: 
E is N or C(R): 
G, M, and U are independently selected from N(R), 

C(=O), C(=S), and C(R)(R): 
J is N(Roo), C(=O), or C(=S); 
W is N(Roo), C(Roo)(R), or absent; 
each dashed line of the Q, ring independently is either 

present and denotes the presence of one bond of a double 
bond or is absent, provided that when one dashed line 
attached to an atom is present to form a double bond, then the 
other dashed line attached to said atom is absent and the Roo 
group attached to said atom is absent, wherein the maximum 
number of double bonds is 3 for a 6-membered Q, ring and the 
maximum number of double bonds is 2 for a 5-membered Q, 
r1ng, 

each Roo, when present, and each Ro is independently 
selected from —H. —CN, -halo. —(C-C)alkyl, —N(R) 
(Ros), —(CH), (C(R) (Ros)), C(=O)R —(CH2)— 
(C(R)(Ros)), C(=O)CR, —(CH2)—(C(R) 
(Ros)) N(R)—C(=O)Ro, and —(CH)—(C(R) 
(Ros)), C(=O)N(R)(Ros); 
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(b) —(C-C)alkyl, —O(C-C)alkyl, —(C-C)cy 
cloalkoxy, —(C-C)cycloalkyl, —(C-C)bicy 
cloalkyl, —(Cs-Co)tricycloalkyl, —(Cs-Cal)cycloalk 
enyl, —(C7-C)bicycloalkenyl, —(Cs-Co) 
tricycloalkenyl, and -(3- to 7-membered)heterocycle, 
each of which is unsubstituted or substituted with 1,2,3, 
or 4 independently selected Rs groups; and 

(c) -phenyl, -naphthalenyl, —(C)aryl, and -(5- to 
10-membered)heteroaryl, each of which is unsubsti 
tuted or substituted with 1, 2, or 3 independently 
Selected R7 groups. 

(7) The compound of any one of the above (1) to (6) or a 
pharmaceutically acceptable derivative thereof, wherein Q is 
benzo, pyridino, pyrimidino, pyrazino, or pyridazino, and 
preferably Q is benzo or pyridino, wherein preferably the 2 
and 3-positions of the pyridino are fused to the 6-membered, 
nitrogen-containing ring. 

(8) The compound of any one of the above (1) to (7) or a 
pharmaceutically acceptable derivative thereof, wherein Q is 
benzo. 

(9) The compound of any one of the above (1) to (8) or a 
pharmaceutically acceptable derivative thereof, wherein a is 
O. 

(10) The compound of any one of the above (1) to (9) or a 
pharmaceutically acceptable derivative thereof, wherein: 
Q is benzo; 
a is 0; 
A-B togetherforma (C-C)bridge, which is unsubstituted 

or substituted with 1, 2, 3, 4, 5, 6, 7 or 8 substituents inde 
pendently selected from —OH, -(C-C)alkyl, -halo, and 
—C(halo), and which bridge optionally contains 
—HC—CH or —O— within the (C-C)bridge; wherein 
the A-B bridge can be in the endo- or exo-configuration with 
respect to the 6-membered, nitrogen-containing ring that is 
fused to the Q ring; 
Z is —(C-C)alkyl , wherein h is 0 or 1; and 
R is selected from: 
(a) - CN, -OH, -CHOH, -CHCH-OH, -NO, 
—N(R). —S(=O)NH2. —S(=O)NH = C(=O) 
OV, and C(=O)CN; and 

(b) —(C-C)alkyl, -O(C-C)alkyl, —(C-C,)cy 
cloalkoxy, —(C-C)cycloalkyl, —(C-C)bicy 
cloalkyl, —(Cs-Co)tricycloalkyl, —(Cs-Cal)cycloalk 
enyl, —(C7-C)bicycloalkenyl, —(Cs-Co) 
tricycloalkenyl, and -(3- to 7-membered)heterocycle, 
each of which is unsubstituted or substituted with 1,2,3, 
or 4 independently selected Rs groups; and 

(c) 

(i) 

(ii) 
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16 
and 

(d) -phenyl and -(5- to 10-membered)heteroaryl, each of 
which is unsubstituted or substituted with 1, 2, or 3 
independently selected R, groups. 

(11) The compound of any one of the above (1) to (10) or a 
pharmaceutically acceptable derivative thereof, wherein --E 
---G---J-- of the Q, ring is —N—C(=O)—N(Roo)— or 
- N C(=O) N=. 

(12) The compound of any one of the above (1) to (11) or a 
pharmaceutically acceptable derivative thereof, wherein the 
Q ring is: 

CH 
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(13) The compound of any one of the above (1) to (12) or a -continued 
pharmaceutically acceptable derivative thereof, wherein the N21 O, 
Q ring is: 

N N NH 
O 5 n 

CH3 
NH, O CH3, or N O 

N 

NH 10 
O 

(14) The compound of any one of the above (1) to (12) or a 20 O 
21 s N pharmaceutically acceptable derivative thereof, wherein the ~. 

" 

r 

Q ring is: N N 
n 

F 

N NH s 

O C 25 N O 

1. 
's 

O 
Br 

F 

O 
F 

N NH N NH 21 O, ''' '' r 
: 

N N NH 

O O n r H 
N CH3. 40 C O 

YY N O 

's O 
O 45 

N 

(15) The compound of any one of the above (1) to (12), 

which is: (N F O, 

~, 50 

" 
O 

NH2, 

C r N N N 
n OC O 55 C r 

O 
N O 

60 

65 
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-continued (16) The compound of any one of the above (1) to (12) or 
CH (14), which is: 

(N is 

fy O, 

30 1. 
O CH3, 

NH 35 

45 

O CH3, 
50 

NH 

n 
O 55 

O 
N O 

60 N 

s 
HC 
3 65 

or a pharmaceutically acceptable derivative thereof. 
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-continued 

F 

fY f Yeo 
reO, 5 NH, y 

NH 

N N O O 
O N NN 

N O 10 1. 
N O N O 

H 

15 

H s s 

2O 2N. e y 
N N 

F O 

l 25 O HO O 

1. s s N N N 

O 
N O 30 NH 

HO 

. 
35 O, . 40 OH 

H e O 

N CH3, 
21 

O. O 
50 

N 

N 
E O 

O 
55 OH, or 

OH. 

1. 
or a pharmaceutically acceptable derivative thereof. 60 N O 

(17) The compound of any one of the above (1) to (10) or a O 
pharmaceutically acceptable derivative thereof, wherein E of 
the Q ring is C(R). 

(18) The compound of any one of the above (1) to (10) or 65 (19) The compound of any one of the above (1) to (10), 
(17) or a pharmaceutically acceptable derivative thereof, (17), or (18) or a pharmaceutically acceptable derivative 
wherein the Q, ring is: thereof, wherein the Q, ring is: 
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O, O, 

21 1. 
N-NH v 
N NN 

NH 1s, 
H 

O 

N 

Clivu N O, N O, or 

O 

OH 

N O. 

N. 
OH 

(20) The compound of any one of the above (1) to (10) or 
(17) to (19), which is: 

NN 

N 1s 
OC n N O, H 

N O 

CC 
(3. 
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24 
-continued 

O, 

1. 

3. 
f Y C 

(3. N 

c 
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-continued 

N 
N N O 

O, 
N O 

OH 

s 

or a pharmaceutically acceptable derivative thereof. 
(21) The compound of any one of the above (1) to (10) or 

(17) or a pharmaceutically acceptable derivative thereof, 
wherein in the C(R) of the E of the Q ring, Roo is absent. 

(22) The compound of any one of the above (1) to (10), (17) 
to (19), or (21) or a pharmaceutically acceptable derivative 
thereof, wherein the Q ring is: 

21 O, ~O, 
N-NH val 

Cl ul 's, O N O. 

(23) The compound of any one of the above (1) to (10) or 
(17) to (22), which is: 

NN 

N -N 
OC N O, 

H 

N O 

i 
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26 
-continued 

or a pharmaceutically acceptable derivative thereof. 
(24) The compound of any one of the above (1) to (14), (17) 

to (19), (21), or (22) or a pharmaceutically acceptable deriva 
tive thereof, wherein his 1. 

(25) The compound of any one of the above (1) to (9), (11) 
to (14), (17) to (19), (21), (22), or (24) or a pharmaceutically 
acceptable derivative thereof, wherein Z is —(C-C)alkyl 
optionally substituted by R. 

(26) The compound of any one of the above (1) to (25) or a 
pharmaceutically acceptable derivative thereof; wherein R 
is absent. 

(27) The compound of any one of the above (1) to (14), (17) 
to (19), (21), (22), or (24) to (26) or a pharmaceutically 
acceptable derivative thereof, wherein R is absent and Z is 
—CH2—CH2—. 

(28) The compound of any one of the above (1) to (14), (17) 
to (19), (21), (22), or (24) to (27) or a pharmaceutically 
acceptable derivative thereof, wherein—Z R is: 

R 

wherein each R is independently —H. —(C-C)alkyl, 
—OH, or—CN and preferably each R is independently —H. 
—CH, or —CH2CH. 
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(29) The compound of any one of the above (1) to (23) or a 
pharmaceutically acceptable derivative thereof; wherein his 
O. 

(30) The compound of any one of the above (1) to (14), (17) 
to (19), (21), (22), or (24) to (29) or a pharmaceutically 
acceptable derivative thereof; wherein A and B are indepen 
dently —H or —(C-C)alkyl and preferably A and B are 
each—Hor A is —Hand B is —CH or A is —CH and B is 
—H. 

(31) The compound of any one of the above (1) to (29) or a 
pharmaceutically acceptable derivative thereof; wherein A 
and B together form a bridge such that the bridged-piperidine 

T. 6 T 
- 

olo 

d 

s 

s 

SPSS, 

olo oko obs. olo 

y , or (/. N. 
olo olo 

wherein each R is independently —H. 
alkyl, -halo, or —C(halo). 

(32) The compound of any one of the above (1) to (29) or 
(31) or a pharmaceutically acceptable derivative thereof, 
wherein A and B together form a bridge such that the bridged 
piperidine is: 

s c O 
-- 

(33) The compound of any one of the above (1) to (29), 
(31), or (32) or a pharmaceutically acceptable derivative 
thereof, wherein A and B together form a bridge such that the 
bridged-piperidine is: 

—(C -C) 

O 

N N 

olo 
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-- -- 
(34) The compound of any one of the above (1) to (29) or 

(31) to (330) or a pharmaceutically acceptable derivative 
thereof, wherein the A-B bridge of the bridged-piperidine is 
in the endo-configuration with respect to the 6-membered, 
nitrogen-containing ring that is fused to the Q ring. 

(35) The compound of any one of the above (1) to (23) or 
(29) to (34) or a pharmaceutically acceptable derivative 
thereof, wherein: 

(a) h is 0; 
(b) R is —(C-Co.)alkyl, —(C-C)cycloalkyl, —(Cs 

Ca)cycloalkenyl, —(C-C)bicycloalkyl, —(C7-Cal) 
bicycloalkenyl, or —(Cs-Co)tricycloalkyl, each of 
which is unsubstituted or substituted with 1, 2, 3, or 4 
independently selected Rs groups and preferably R is 
—(C-C)cycloalkyl, -(C-C)cycloalkenyl, —(C- 
Ca)bicycloalkyl, —(C7-C)bicycloalkenyl, or —(Cs 
Co)tricycloalkyl, each of which is unsubstituted or Sub 
stituted with 1, 2, 3, or 4 independently selected Rs. 
groups; and 

(c) each Rs is independently —(C-C)alkyl, —(C-C) 
alkyl-C(=O)CR - N(R)(C-C)alkyl-C(=O)CR, 
—OR —C(halo), —CH(halo), —CH2(halo), -halo, 
—N(R), —C(=O)N(T)(T), or —C(=O)CR. 

(36) The compound of any one of the above (1) to (23) or 
(29) to (35) or a pharmaceutically acceptable derivative 
thereof, wherein—Z R is: 

  



US 9,085,561 B2 
29 

-continued 

wherein each R is independently —(C-C)alkyl, -OH, or 
—CN and preferably each R is independently—H, —CH, or 
—CHCH. 

(37) The compound of any one of the above (1) to (23) or 
(29) to (35) or a pharmaceutically acceptable derivative 
thereof, wherein—Z R is: 

C 
(38) The compound of any one of the above (1) to (23) or 

(29) to (36) or a pharmaceutically acceptable derivative 
thereof, wherein—Z R is: 

R 

wherein R is —H, —CH, or —CHCH. 
(39) The compound of any one of the above (1) to (8), (11) 

to (14), (17) to (19), (21), (22), or (24) to (38) or a pharma 
ceutically acceptable derivative thereof, whereina is 1 and R 
is -halo, preferably R is —F. 

(40) The compound of any one of the above (1) to (23), 
(29), or (31) to (39) or a pharmaceutically acceptable deriva 
tive thereof, wherein the R group is in the exo-configuration 
with respect to the A-B bridge of the bridged piperidine. 

(41) The compound of any one of the above (1) to (11), 
(31), (32), or (34) or a pharmaceutically acceptable derivative 
thereof, wherein the compound is: 
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30 
-continued 

R4 

Y 
N NH 

r 
O 

M 
R4 

--" 
N N N 

n r 
O 

N O 
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wherein R is H or halo: -continued 
M is: R4 

NH2, 
21 2 

5 
N N 

(42) The compound of any one of the above (1) to (11), and wherein M is: 
(31), (32), (34), or (41) or a pharmaceutically acceptable 45 
derivative thereof, wherein the compound is: 

O 
2 s 

~. 50 
N N NH 
n 

O 
N O 

V 55 

M 
R4 

O, 21 
60 

N N NH 

N r 
O H3C 

N O 
V 65 HC 
M 
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(43) The compound of any one of the above (1) to (12), -continued 
(26), (29), (31), or (32), which is: 

Br 
5 

Y N21 O, N N NH ~. Sr. N N NH 10 

OCC O N O 

N 
O 

O 

15 3. 

Cr Cr 
6 3 
C & 
Cr Cir 

60 3. 3. 
3. 3 
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-continued (44) The compound of any one of the above (1) to (12), 
N CH (26), (29), (31), (32), (34), or (41) to (40), which is: 

YYY." 
s N." O 5 
C O O, 

N O ~. 
10 N N NH 

n 3. Cr 
N O 

15 

O 

Y. N 
N N 

N N 2O 
O 

N O 

25 

30 ~, 

40 y 
45 

CH3 
O CH3, 

NH 50 

N O n 
55 

O 
N O 

60 

HC 
65 

or a pharmaceutically acceptable salt thereof 
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37 
-continued 
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-continued 
CH 

O CH3, 

N 

H.C. 

or a pharmaceutically acceptable salt thereof. 
(45) The compound of the above (44) having the formula: 

or a pharmaceutically acceptable salt thereof. 
(46) The compound of the above (44) having the formula: 

or a pharmaceutically acceptable salt thereof. 
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(47) The compound of the above (44) having the formula: 

F 

N N N 
n C r 
N O 

. 
or a pharmaceutically acceptable salt thereof. 

(48) The compound of the above (44) having the formula: 

N 

or a pharmaceutically acceptable salt thereof. 
(49) The compound of the above (44) having the formula: 

O 

~. 
N N NH 

n r 
O 

N O 

s 

or a pharmaceutically acceptable salt thereof. 
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(50) The compound of the above (44) having the formula: 

H 
21 N CH3 

r N N 
n 

O 
N O 

. 
or a pharmaceutically acceptable salt thereof. 

(51) The compound of the above (44) having the formula: 

Cr 
as 
c 

or a pharmaceutically acceptable salt thereof. 
(52) The compound of the above (44) having the formula: 

Y. 
N isk 

O 

. 
or a pharmaceutically acceptable salt thereof. 
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(53) The compound of any one of the above (1) to (10), (17) 

to (19), (26), (29), (31) to (33), (36), or (38), which is: 

NN 

N-- 
OC N O, 

H 

N O 

N 

e- O 

N 

CC N -NH 
N O 

N 
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-continued (54) The compound of any one of the above (1) to (10), (17) 
to (19), (26), (29), (31) to (34), (36), (38), (40), or (53), which 
is: 

N 

Cl r N N 1. 
N N O, n N O, 

H H 
10 

N O N O 

15 

as 
25 

N 
n N O 

30 
O, N 

N O E 

OH 

35 

45 

s 
50 

N 

OC N O, f N N 

N O N OC n NH, 55 
OH 

O 
N O 

N 

60 

N 

or a pharmaceutically acceptable salt thereof. 
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-continued 
N 
n 

Crs H 

N O 

OH 

or a pharmaceutically acceptable salt thereof. 
(55) The compound of any one of the above (1) to (54) or a 

pharmaceutically acceptable derivative thereof, which is 
radiolabeled. 

(56) The compound of any one of the above (1) to (55) or a 
pharmaceutically acceptable derivative thereof, wherein 
the 96 de of the compound is at least about 95%. 

(57) The compound of the above (56) or a pharmaceuti 
cally acceptable derivative thereof, wherein the '% de of the 
compound is at least about 99%. 

(58) The compound of any one of the above (1) to (57), 
wherein the pharmaceutically acceptable derivative is a phar 
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46 
maceutically acceptable salt, preferably a hydrochloride-salt, 
a sodium-salt, a potassium-salt, or a para-toluenesulfonic 
acid-salt. 

(59) A composition comprising an effective amount of the 
compound or a pharmaceutically acceptable derivative of the 
compound of any one of the above (1) to (58) and a pharma 
ceutically acceptable carrier or excipient. 

(60) A method for preparing a composition, comprising the 
step of admixing a compound or a pharmaceutically accept 
able derivative of the compound of any one of the above (1) to 
(58) and a pharmaceutically acceptable carrier or excipient. 

(61) A method for modulating ORL-1 receptor function in 
a cell, comprising contacting a cell capable of expressing the 
ORL-1 receptor with an effective amount of the composition 
or the compound or a pharmaceutically acceptable derivative 
of the compound of any one of the above (1) to (59). 

(62) The method of the above (61), wherein the composi 
tion or the compound or the pharmaceutically acceptable 
derivative of the compound acts as an agonist at the ORL-1 
receptor. 

(63) The method of the above (61), wherein the composi 
tion or the compound or the pharmaceutically acceptable 
derivative of the compound acts as a partial agonist at the 
ORL-1 receptor. 

(64) The method of the above (61), wherein the composi 
tion or the compound or the pharmaceutically acceptable 
derivative of the compound acts as an antagonist at the ORL-1 
receptor. 

(65) A method for treating pain in an animal, comprising 
administering to an animal in need thereof an effective 
amount of the composition or the compound or a pharmaceu 
tically acceptable derivative of the compound of any one of 
the above (1) to (59). 

(66) A method for treating a memory disorder, obesity, 
constipation, depression, dementia, Parkinsonism, anxiety, 
cough, diarrhea, high blood pressure, epilepsy, anorexia/ 
cachexia, urinary incontinence, or drug abuse in an animal, 
comprising administering to an animal in need thereof an 
effective amount of the composition or the compound or a 
pharmaceutically acceptable derivative of the compound of 
any one of the above (1) to (59). 

(67) Use of a compound or the pharmaceutically accept 
able derivative of the compound of any one of the above (1) to 
(58) for the manufacture of a medicament useful for treating 
pain, a memory disorder, obesity, constipation, depression, 
dementia, Parkinsonism, anxiety, cough, diarrhea, high blood 
pressure, epilepsy, anorexia/cachexia, urinary incontinence, 
or drug abuse. 

(68) The compound or the pharmaceutically acceptable 
derivative of the compound of any one of the above (1) to (58) 
for use in the treatment of pain, a memory disorder, obesity, 
constipation, depression, dementia, Parkinsonism, anxiety, 
cough, diarrhea, high blood pressure, epilepsy, anorexia/ 
cachexia, urinary incontinence, or drug abuse. 

(69) A kit, comprising a container containing an effective 
amount of the composition or the compound or a pharmaceu 
tically acceptable derivative of the compound of any one of 
the above (1) to (59). 
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4.1 Cyclic Urea- or Lactam-Substituted 
Quinoxaline-Type Piperidine Compounds of 

Formula (I) 

As stated above, the disclosure encompasses Cyclic Urea 
or Lactam-Substituted Quinoxaline-Type Piperidine Com 
pounds of Formula (I): 

(I) 
U 

w? YM 
(R), N. E. 

N N? 
Qa 

N Y 

A. B 

Z 

R 

or a pharmaceutically acceptable derivative thereof where R, 
R. Q, Y, Z, A, B, Q, E, G, J, M, U. W. and a are defined 
above for the Cyclic Urea- or Lactam-Substituted Quinoxa 
line-Type Piperidine Compounds. 

In one embodiment, Y is O. In another embodiment, Y is 
S. 

In another embodiment, a is 0 or 1. In another embodiment, 
a is 0. In another embodiment, a is 1. In another embodiment, 
a is 2. 

In another embodiment, each R is independently -halo, 
—OH, -NH2, —CN. —(C-C)alkyl, —(C-C-7) 
cycloalkyl, -(5- or 6-membered)heterocycle, -phenyl, -naph 
thalenyl, or -(5- or 6-membered)heteroaryl. 

In another embodiment, a is 1 and R is -halo. —OH, 
—NH2, —CN. —(C-C)alkyl, -(C-C)cycloalkyl, -(5- or 
6-membered)heterocycle, -phenyl, -naphthalenyl, or -(5- or 
6-membered)heteroaryl. In another embodiment, a is 1 and 
R is -halo, —OH, -NH2, —CN, methyl, ethyl, n-propyl. 
iso-propyl, cyclopentyl, cyclohexyl, cycloheptyl, or phenyl. 
In another embodiment, a is 1 and R is -halo. In another 
embodiment, a is 1 and R is —For—Cl. In another embodi 
ment, a is 1 and R is —F. In another embodiment, a is 1 and 
R is —Cl. 

In another embodiment, a is 2 and each R is independently 
-halo. —OH, -NH2, —CN, —(C-C)alkyl, —(C-C)cy 
cloalkyl, -(5- or 6-membered)heterocycle, -phenyl, -naphtha 
lenyl, or -(5- or 6-membered)heteroaryl. In another embodi 
ment, a is 2 and each R is independently -halo. —OH, 
—NH-CN, methyl, ethyl, n-propyl, iso-propyl, cyclopen 
tyl, cyclohexyl, cycloheptyl, or phenyl. In another embodi 
ment, a is 2 and each R is -halo. In another embodiment, a is 
2 and each R is —For —Cl. In another embodiment, a is 2 
and each R is —F. In another embodiment, a is 2 and each R 
is —Cl. 

In another embodiment, Q is benzo, pyridino, pyrimidino, 
pyrazino, pyridazino, pyrrolino, imidazolino, pyrazolino, 
triazolino, furano, oxazolino, isoxazolino, oxadiazolino, 
thiopheno, thiazolino, isothiazolino, or thiadiazolino. In 
another embodiment, Q is benzo, pyrrolino, imidazolino, 
pyrazolino, triazolino, furano, oxazolino, isoxazolino, oxa 
diazolino, thiopheno, thiazolino, isothiazolino, or thiadiaz 
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olino. In another embodiment, Q is benzo, imidazolino, 
pyrazolino, triazolino, oxazolino, isoxazolino, oxadiazolino, 
thiazolino, isothiazolino, or thiadiazolino. In another 
embodiment, Q is benzo, pyrrolino, imidazolino, pyra 
Zolino, or triazolino. In another embodiment, Q is benzo, 
furano, oxazolino, isoxazolino, or oxadiazolino. In another 
embodiment, Q is benzo, oxazolino, isoxazolino, or oxadia 
Zolino. In another embodiment, Q is benzo, thiopheno, thia 
Zolino, isothiazolino, or thiadiazolino. In another embodi 
ment, Q is benzo, thiazolino, isothiazolino, orthiadiazolino. 
In another embodiment, Q is benzo, pyrrolino, furano, or 
thiopheno. In another embodiment, Q is pyridino, pyrimi 
dino, pyrazino, pyridazino, pyrrolino, imidazolino, pyra 
Zolino, triazolino, furano, oxazolino, isoxazolino, oxadiaz 
olino, thiopheno, thiazolino, isothiazolino, or thiadiazolino. 
In another embodiment, Q is pyrrolino, imidazolino, pyra 
Zolino, triazolino, furano, oxazolino, isoxazolino, oxadiaz 
olino, thiopheno, thiazolino, isothiazolino, or thiadiazolino. 
In another embodiment, Q is imidazolino, pyrazolino, tria 
Zolino, oxazolino, isoxazolino, oxadiazolino, thiazolino, 
isothiazolino, or thiadiazolino. In another embodiment, Q is 
pyrrolino, imidazolino, pyrazolino, or triazolino. In another 
embodiment, Q is furano, oxazolino, isoxazolino, or oxadia 
Zolino. In another embodiment, Q is oxazolino, isoxazolino, 
or oxadiazolino. In another embodiment, Q is thiopheno, 
thiazolino, isothiazolino, or thiadiazolino. In another 
embodiment, Q is thiazolino, isothiazolino, orthiadiazolino. 
In another embodiment, Q is pyrrolino, furano, or thiopheno. 
In another embodiment, Q is benzo, pyridino, pyrimidine, 
pyrazino, or pyridazino. In another embodiment, Q is benzo, 
pyrimidino, pyrazino, or pyridazino. In another embodiment, 
Q is pyridino, pyrimidino, pyrazino, or pyridazino. In 
another embodiment, Q is pyrimidino, pyrazino, or 
pyridaZino. In another embodiment, Q is benzo or pyridino. 
In another embodiment, Q is benzo. In another embodiment, 
Q is pyridino. 

In another embodiment, each Roo, when present, is, inde 
pendently, —H. —CN, -halo, —(C-C)alkyl, or —N(R) 
(Ros). In another embodiment, each Roo, when present, is, 
independently, —H. —CN, -halo. —CH, -CHCH, or 
—N(R)(Ros). In another embodiment, each Rois, indepen 
dently, —H. —CN, -halo. —(C-C)alkyl, or—N(R)(R). 
In another embodiment, each Ro is, independently, —H. 
—CN, -halo. —CH, —CH2CH, or —N(R)(Ros). 

In another embodiment, each Ro is, independently, —H. 
—CH, or —CH2CH. In another embodiment, each Ro is, 
independently, —H, or—CH. In another embodiment, each 
Ro is —H. In another embodiment, each Ros is, indepen 
dently, —H, —CH, or—CHCH. In another embodiment, 
each Ros is, independently, —H, or —CH. In another 
embodiment, each Ros is —H. In another embodiment, each 
Ro is, independently, —H, —CH, or—CHCH. In another 
embodiment, each Roa is, independently, —H, or —CH. In 
another embodiment, each R is —H. In another embodi 
ment, each Ros is, independently, —H, —CH, or 
—CHCH. In another embodiment, each Ros is, indepen 
dently, —H, or —CH. In another embodiment, each Ros is 
—H. 

In another embodiment, E is N or C. In another embodi 
ment, E is Nor C(R). In another embodiment, E is N or CH. 
In another embodiment, E is C or C(R). In another embodi 
ment, E is C or CH. In another embodiment, E is N. In another 
embodiment, E is C. In another embodiment, E is C(R). In 
another embodiment, E is CH. 

In another embodiment, G is N(Roo), C(=O), C(=S), or 
CH. In another embodiment, G is N(Roo), C(=O), or C(=S). 
In another embodiment, G is N(R), C(=O), or CH. In 
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another embodiment, G is N(R), C(=S), or CH. In another 
embodiment, G is C(=O), C(=S), or CH. In another 
embodiment, G is N(R) or C(=O). In another embodiment, 
G is N(R) or C(=S). In another embodiment, G is N(R) or 
CH. In another embodiment, G is C(=O) or C(=S). In 
another embodiment, G is C(=O) or CH. In another embodi 
ment, G is C(=S) or CH. In another embodiment, G is 
N(R). In another embodiment, G is N(H). In another 
embodiment, G is C(=O). In another embodiment, G is 
C(=S). In another embodiment, G is CH. 

In another embodiment, J is N, N(H), C(=O), or C(=S). 
In another embodiment, J is N, N(H), or C(=O). In another 
embodiment, J is N, N(H), or C(=S). In another embodi 
ment, J is N, C(=O), or C(=S). In another embodiment, J is 
N(H), C(=O), or C(=S). In another embodiment, J is N or 
N(H). In another embodiment, J is N or C(=O). In another 
embodiment, J is N or C(=S). In another embodiment, J is 
N(H) or C(=O). In anotherembodiment, J is N(H) or C(=S). 
In another embodiment, J is C(=O) or C(=S). In another 
embodiment, J is N. In another embodiment, J is N(H). In 
another embodiment, J is C(=O). In another embodiment, J 
is C(=S). 

In another embodiment, M is N, N(R), C(=O), C(=S), 
C(R), CH(R), CH, or C(CH). In another embodiment, 
M is N, N(R), C(=O), C(R), CH(R), or CH. In another 
embodiment, M is N, N(R), C(=O), C(R), CH(R), or 
C(CH). In another embodiment, M is N, N(Roo), C(=O), 
C(R), CH, or C(CH). In another embodiment, M is N. 
N(Roo), C(=O), CH(R), CH, or C(CH). In another 
embodiment, M is N, N(R), C(R), CH(R), CH, or 
C(CH). In another embodiment, M is N, C(=O), C(R), 
CH(R), CH, or C(CH). In another embodiment, M is 
N(R), C(=O), C(R), CH(R), CH, or C(CH). In 
another embodiment, M is N or N(Roo). In another embodi 
ment, M is N or C(=O). In another embodiment, M is N or 
C(R) In another embodiment, M is N or CH(R) In another 
embodiment, M is Nor CH. In another embodiment, M is N 
or C(CH). In another embodiment, M is N(Roo) or C(=O). 
In another embodiment, M is N(R) or C(R). In another 
embodiment, MisN(R) or CH. In another embodiment, M 
is N(R) or C(CH). In another embodiment, M is C(=O) 
or C(R). In another embodiment, Mis C(=O) or CH(R). 
In another embodiment, M is C(=O) or CH. In another 
embodiment, M is C(R) or CH(R). In another embodi 
ment, M is C(R) or CH. In another embodiment, M is 
CH(R) or CH. In another embodiment, M is N. In another 
embodiment, M is N(R). In another embodiment, M is 
N(H). In another embodiment, M is N(CHC(=O)CCH). In 
another embodiment, M is N(CHC(=O)CH). In another 
embodiment, M is C(=O). In another embodiment, M is 
C(=S). In another embodiment, M is CH(R). In another 
embodiment, M is CH. In another embodiment, M is 
C(NH). In another embodiment, M is C(N(H)C(=O)CH). 
In another embodiment, M is C(CH). 

In another embodiment, U is N, N(H), C(=O), C(=S), 
C(R), or CH. In another embodiment, U is N, N(H), 
C(=O), C(R), or CH. In another embodiment, U is N. 
N(H), C(=O), or C(R). In another embodiment, U is N. 
N(H), C(=O), or CH. In another embodiment, U is N, N(H), 
C(R), or CH. In another embodiment, U is N, C(=O), 
C(R), or CH. In another embodiment, U is N(H), C(=O), 
C(R), or CH. In another embodiment, U is N or N(H). In 
another embodiment, U is N or C(=O). In another embodi 
ment, U is N or C(R). In another embodiment, U is N or 
CH. In another embodiment, U is N(H) or C(=O). In 
another embodiment, U is N(H) or C(R). In another 
embodiment, U is N(H) or CH. In another embodiment, U is 
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50 
C(=O) or C(R). In another embodiment, U is C(=O) or 
CH. In another embodiment, U is C(R), or CH. In another 
embodiment, U is N. In another embodiment, U is N(H). In 
another embodiment, U is g0). In another embodiment, U is 
C(=S). In another embodiment, U is CH. In another 
embodiment, U is C(R). In another embodiment, U is 
C(halo). In another embodiment, U is C(F). In another 
embodiment, U is C(Cl). In another embodiment, U is C(Br). 
In another embodiment, U is C(CH). In another embodi 
ment, U is C(CN). In another embodiment, U is C(C(=O) 
OH). In another embodiment, U is C(C(=O)NH2). 

In another embodiment, W is N, CH, CH, or absent. In 
another embodiment, Wis N, CH, or CH. In another embodi 
ment, Wis N, CH, or absent. In another embodiment, Wis N, 
CH, or absent. In another embodiment, W is CH, CH, or 
absent. In another embodiment, W is N or CH. In another 
embodiment, W is N or CH. In another embodiment, W is N 
or absent. In another embodiment, W is CH or CH. In 
another embodiment, W is CH or absent. In another embodi 
ment, W is CH or absent. 

In another embodiment, Wis N. In another embodiment, W 
is CH. In another embodiment, W is CH. In another embodi 
ment, W is absent. 

In another embodiment. --E-G-- is —N-C(=O)— or 
—N—C(=S)—. In another embodiment. --E---G-- is 
—N—C(=O)—. In another embodiment, --E---G-- is 
—N—C(=S)—. In another embodiment, --E-G-- is 
—C C(=O)— or —C—C(=S)—. In another embodi 
ment. --E-G--is =C-C(=O)—. In another embodiment, 
--E-G-- is =C C(=S)—. In another embodiment, --E 

CH C(=O)—or —CH C(=S)—. In another ---G-- is 
embodiment. --E-G-- is —CH C(=O)—. In another 
embodiment, --E-G-- is —CH-C(=S)—. In another 
embodiment, --E-G-- is =C N(Roo)— or —CH-N 
(Roo)—. In another embodiment, --E-G-- is —C N 
(Roo)—. In another embodiment. --E-G-- is —CH-N 
(Roo)—. In another embodiment, --E---G-- is =C N(H)— 
or CH-N(H)—. In another embodiment. --E---G-- is 
=C N(H)—. In another embodiment, --E---G-- is —CH 
N(H)—. In another embodiment. --E---G--is =C N(H)—, 
=C N(CHCOOH) , —C N(CHCOOCH) , 
—C N(CHCOOCHCH) , —CH N(H) , —CH N 
(CHCOOH) , —CH N(CHCOOCH) , or -CH N 
(CHCOOCHCH)—. In another embodiment, --E-G-- is 
—C N(H) , =C N(CHCOOH) , —C N 
(CHCOOCH) , or —C N(CHCOOCHCH) . In 
another embodiment. --E-G-- is —CH-N(H)—, —CH 
N(CHCOOH) , —CH N(CHCOOCH) , or -CH 
N(CHCOOCHCH)—. In another embodiment, --E-G-- 
is —C N(CHCOOH) , —C N(CHCOOCH) , 
—C N(CHCOOCHCH) , —CH N(CHCOOH) , 
- CH-N(CHCOOCH) , O CH N 
(CHCOOCHCH)—. In another embodiment, --E-G-- is 
—C N(CHCOOCH) , —C N(CHCOOCHCH) , 
- CH-N(CHCOOCH) , O CH N 
(CHCOOCHCH)—. In another embodiment, --E-G-- is 
=C N(CHCOOH) or CH N(CHCOOH) . In 
another embodiment, --E-G-- is —C N(CHCOOCH)— 
or —CH N(CHCOOCH)—. In another embodiment. --E 
---G-- is —C N(CHCOOCHCH)— or —CH N 
(CHCOOCHCH)–. 

In another embodiment, --G---J-- is —C(=O)—N 
(Roo)— —C(=S)—N(R)— —N(R)—C(=O)—, or 
—N(Roo)—C(=S)—. In another embodiment, --G---J-- is 
C(=O)—N(Roo)— or —N(Roo)—C(=O)—. In another 

embodiment, --G---J-- is —C(=S)—N(Roo)— or 
—N(Roo)—C(=S)—. In another embodiment, --G---J-- is 
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In another embodiment, E---G---J---M is not N C(Roo) 
(R)—C(=O)—N(R) and M-U---W---E is not 
N(Roo)—C(=O)—C(Roo)(R)—N. In another embodi 
ment, E---G---J is not N N (Roo)—C(=O), and, when W is 
absent, M-U---E is not C(=O) N(R) N. In another 
embodiment, the Q, ring does not contain 3 consecutive ring 
nitrogenatoms. In another embodiment, E---G---J---M is not 
N–C(R)(R)—C(=O)—N(R), M-U---W---E is not 
N(Roo)—C(=O)—C(Roo)(R)—N, E---G---J is not N N 
(Roo)—C(=O), and, when W is absent, M-U---E is not 
C(=O)—N(R)—N. In another embodiment, E---G---J 
---M is not N C(Roo)(R)—C(=O)—N(Roo), M-U---W 
---E is not N(Roo)—C(=O)—C(Roo)(R)—N, and the Q, 
ring does not contain 3 consecutive ring nitrogen atoms. In 
another embodiment, E---G---J is not N N(Roo)—C(=O), 
when W is absent, M-U---E is not C(=O) N(R) N. 
and the Q, ring does not contain 3 consecutive ring nitrogen 
atoms. In another embodiment, E---G---J-M is not N-C 
(Roo)(R)—C(=O)—N(Roo), M-U---W---E is not 
N(R)—C(=O)—C(R)(R)—N, E---G---J is not N N 
(Roo)—C(=O), when W is absent, M-U---E is not 
C(=O)—N(Roo)—N, and the Q ring does not contain 3 
consecutive ring nitrogen atoms. 

In another embodiment, the Q ring is not: 

where Roo is as defined above. In another embodiment, the Q, 
ring is not: 

O 

R99 n 
N 

()- O or s 
NNN N 

V 
R99 

where Roo is as defined above. In another embodiment, the Q, 
ring does not contain 3 consecutive ring nitrogen atoms. In 
another embodiment, the Q, ring is not: 
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O 

Ron 
O or s 

N-N- N N 's' " R99 

where Roo is as defined above and the Q, ring does not contain 
3 consecutive ring nitrogen atoms. In another embodiment, 
the Q, ring is not: 

R99, R99, 
N1 1. 

v. C. v 
R99 

where Roo is as defined above and the Q, ring does not contain 
3 consecutive ring nitrogen atoms. 

In another embodiment, the Q, ring is not: 

O 

R R90, 
r 90 Or - 
Nulls Nu O 

where: 
Roo is —H. —CN, -halo. —(C-C)alkyl, —N(R)(R), 

—(CH2 -(C(Ro4)(Ros)), C(=O)R92. —(CH2 —(C 
(R)(Rs)), C(=O)CR —(CH)—(C(R)(Ros)) - 
N(R)—C(=O)R, or —(CH2)—(C(R) (Ros)). C 
(=O)N(R)(R): 

each Ro, R. R. and Ros is independently selected from 
—H and —(C-C)alkyl; 

each c is independently an integer selected from 0, 1, 2, and 
3; and 

each dis independently an integer selected from 0, 1, and 2. 
In another embodiment, the Q, ring is not: 

O 

R90 NN 
O or s 

N- N 
N 's' " 

where R is as defined above and the Q, ring does not contain 65 where: 
3 consecutive ring nitrogen atoms. In another embodiment, 
the Q, ring is not: 



US 9,085,561 B2 
61 

(R)(Ros)), C(=O)CR, -(CH2)—(C(R) (Ros)) - 
N(R)—C(=O)R, or —(CH)—(C(R)(Rs)). C 
(=O)N(R)(R): 

each Roa, Ros, Roa, and Ros is independently selected from 
—H and —(C-C)alkyl: 

each c is independently an integer selected from 0, 1, 2, and 
3; and 

each dis independently an integer selected from 0, 1, and 2. 
In another embodiment, the Q, ring does not contain 3 

consecutive ring nitrogen atoms. 
In another embodiment, the Q, ring does not contain 3 

consecutive ring nitrogen atoms and the Q, ring is not: 

where: 
Roo is —H. —CN, -halo. —(C-C)alkyl, —N(R)(Ros), 

—(CH2)—(C(R) (Ros)), C(=O)Ro, —(CH2) -(C 
(R)(Ros)), C(=O)CR, -(CH2)—(C(R) (Ros)) - 
N(R)—C(=O)R, or —(CH2)—(C(R) (Ros)). C 
(=O)N(R)(R): 

each Roa, Ros, Roa, and Ros is independently selected from 
—H and —(C-C)alkyl: 

each c is independently an integer selected from 0, 1, 2, and 
3; and 

each dis independently an integer selected from 0, 1, and 2. 
In another embodiment, the Q, ring does not contain 3 

consecutive ring nitrogen atoms and the Q, ring is not: 

O 

R90 
n N 

O or s 
N N NN 

V 

where: 

R90 

Roo is —H. —CN, -halo. —(C-C)alkyl, —N(R)(Ros), 
—(CH)—(C(R)(Rs)), C(=O)R. —(CH) (C 
(R)(Ros)), C(=O)CR, -(CH2)—(C(R) (Ros)) - 
N(R)—C(=O)R, or —(CH)—(C(R)(Rs)). C 
(=O)N(R)(R): 

each Roa, Ros, Roa, and Ros is independently selected from 
—H and —(C-C)alkyl; 

each c is independently an integer selected from 0, 1, 2, and 
3; and 

each dis independently an integer selected from 0, 1, and 2. 
In another embodiment, the Q ring is not: 
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62 
-continued 

O 

R90 
n N 

O, or s 
N N NN 

V 

where: 

each Ro, Ros. Roa, and Ros is independently selected from 
—H and —(C-C)alkyl; 

each c is independently an integer selected from 0, 1, 2, and 
3; and 

each dis independently an integer selected from 0, 1, and 2. 
In another embodiment, the Q, ring does not contain 3 

consecutive ring nitrogen atoms and the Q, ring is not: 

O 

R90, R90, 

r N1 Nulls N O 

O 

R90 NN 
O, or s 

N N NN 
V 
R90 

where: 

Ro is —H. —CN, -halo. —(C-C)alkyl, —N(R)(R). 
—(CH2)—(C(R) (Ros)), C(=O)Ro, —(CH2)—(C 
(R) (Ros)), C(=O)CR, -(CH2)—(C(R) (Ros)) - 
N(R)—C(=O)R, or —(CH2)—(C(R) (Ros)). C 
(=O)N(R)(R): 

each Ro, Ros. Roa, and Ros is independently selected from 
—H and —(C-C)alkyl: 

each c is independently an integer selected from 0, 1, 2, and 
3; and 

each dis independently an integer selected from 0, 1, and 2. 
In another embodiment, the Cyclic Urea- or Lactam-Sub 

stituted Quinoxaline-Type Piperidine Compound is not: 
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or a pharmaceutically acceptable derivative thereof where: 

j is an integer selected from 0, 1, 2, and 3. 
In another embodiment, the Cyclic Urea- or Lactam-Sub 

stituted Quinoxaline-Type Piperidine Compound is not: 
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OH, or 

or a pharmaceutically acceptable derivative thereof. 
In another embodiment, the Q, ring is a 6-membered ring. 

In another embodiment, the Q, ring contains one cyclic urea 
group. In another embodiment, the Q ring is a 6-member ring 
that contains one cyclic urea group. In another embodiment, 
the 6-member Q, ring containing one cyclic urea group con 
tains three nitrogenatoms, including the nitrogenatoms of the 
cyclic urea group. In another embodiment, the 6-member Q, 
ring containing one cyclic urea group contains another car 
bonyl carbon atom or thiocarbonyl carbonatom in addition to 
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the carbonyl carbon atom or thiocarbonyl carbon atom of the 
cyclic urea group. In another embodiment, the 6-member Q, 
ring containing one cyclic urea group contains three nitrogen 
atoms, including the nitrogenatoms of the cyclic urea group, 
and another carbonyl carbon atom or thiocarbonyl carbon 
atom in addition to the carbonyl carbon atom or thiocarbonyl 
carbon atom of the cyclic urea group. 

In another embodiment, the Q, ring is a 5-membered ring. 
In another embodiment, the Q, ring is a 5-member ring that 
contains one cyclic urea group. In another embodiment, the 
5-member Q, ring containing one cyclic urea group contains 
three nitrogen atoms, including the nitrogen atoms of the 
cyclic urea group. In another embodiment, the 5-member Q, 
ring containing one cyclic urea group contains another car 
bonyl carbon atom or thiocarbonyl carbonatom in addition to 
the carbonyl carbon atom or thiocarbonyl carbon atom of the 
cyclic urea group. In another embodiment, the 5-member Q, 
ring containing one cyclic urea group contains three nitrogen 
atoms, including the nitrogenatoms of the cyclic urea group, 
and another carbonyl carbon atom or thiocarbonyl carbon 
atom in addition to the carbonyl carbon atom or thiocarbonyl 
carbon atom of the cyclic urea group. 

In another embodiment, the Q, ring contains one lactam 
group. In another embodiment, the Q, ring is a 6-member ring 
that contains one lactam group. In another embodiment, the 
6-member Q, ring containing one lactam group contains two 
nitrogen atoms, including the nitrogen atom of the lactam 
group. In another embodiment, the 6-member Q, ring con 
taining one lactam group contains three nitrogen atoms, 
including the nitrogen atom of the lactam group. In another 
embodiment, the 6-member Q, ring containing one lactam 
group contains another carbonyl carbonatom or thiocarbonyl 
carbon atom in addition to the carbonyl carbon atom or thio 
carbonyl carbon atom of the lactam group. In another 
embodiment, the 6-member Q, ring containing one lactam 
group contains two nitrogen atoms, including the nitrogen 
atom of the lactam group, and another carbonyl carbon atom 
or thiocarbonyl carbon atom in addition to the carbonyl car 
bonatom or thiocarbonyl carbonatom of the lactam group. In 
another embodiment, the 6-member Q, ring containing one 
lactam group contains three nitrogen atoms, including the 
nitrogen atom of the lactam group, and another carbonyl 
carbon atom or thiocarbonyl carbon atom in addition to the 
carbonyl carbon atom or thiocarbonyl carbon atom of the 
lactam group. 

In another embodiment, the Q ring is a 5-member ring that 
contains one lactam group. In another embodiment, the 
5-member Q, ring containing one lactam group contains two 
nitrogen atoms, including the nitrogen atom of the lactam 
group. In another embodiment, the 5-member Q, ring con 
taining one lactam group contains three nitrogen atoms, 
including the nitrogen atom of the lactam group. In another 
embodiment, the 5-member Q, ring containing one lactam 
group contains another carbonyl carbonatom or thiocarbonyl 
carbon atom in addition to the carbonyl carbon atom or thio 
carbonyl carbon atom of the lactam group. In another 
embodiment, the 5-member Q, ring containing one lactam 
group contains two nitrogen atoms, including the nitrogen 
atom of the lactam group, and another carbonyl carbon atom 
or thiocarbonyl carbon atom in addition to the carbonyl car 
bonatom or thiocarbonyl carbonatom of the lactam group. In 
another embodiment, the 5-member Q, ring containing one 
lactam group contains three nitrogen atoms, including the 
nitrogen atom of the lactam group, and another carbonyl 
carbon atom or thiocarbonyl carbon atom in addition to the 
carbonyl carbon atom or thiocarbonyl carbon atom of the 
lactam group. 
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In another embodiment, the Q, ring is: 
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-continued -continued 
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H 10 In another embodiment, the Q ring is: 
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In another embodiment, the Q, ring is: 
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In another embodiment, the Q, ring is: 
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In another embodiment, the Q, ring is: -continued 
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In another embodiment, the Q, ring is: 
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-continued 
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-continued In another embodiment, the Q, ring is: 
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-continued -continued 
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In another embodiment, the Q, ring is: 

O, 
5 21 

N NH 

10 NN 

N 1s. 
H 

Or 

N 

D N O. 
H 

15 

In another embodiment, the Q, ring is: 

2O N N 

N O, N O, or 

O 
25 

OH 

30 v. N 
35 

40 

45 

OH 

so. In another embodiment, the Q, ring is: 

CN 

O, O, 
55 21 21 

N NH N NH 

HN O HO O 
60 

O O 
21 s 21 s 

N NH N NH 
65 



US 9,085,561 B2 
93 94 

-continued In another embodiment, the Q, ring is: 
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n-prop-1,3-diyl and R is an optionally substituted —(C- 
C)bicycloalkyl or optionally substituted —(Cs-Co)tricy 
cloalkyl. In another embodiment, Z-R is —CH2— 
CH=R. In another embodiment, Z-R is —CH2—CH2— 
CH=R or —CH(CH)—CH=R where R is —(C-C) 
bicycloalkyl or —(Cs-Co)tricycloalkyl, each of which is 
optionally Substituted. In another embodiment, h is 1, and 
Z—R is 

O 

HC HC 

In another embodiment, Y is O. In another embodiment, Y 
is S. 

In another embodiment, Z is —CH NH CO =O)—. In 
another embodiment, Z is —CH2—CH NH CO O)—. 
In another embodiment, Z is —CH NH C(=S)—. In 
another embodiment, Z is —CH2—CH NH C(=S)—. 
In another embodiment, Z is —CH N(CH)—C(=O)—. 
In another embodiment, Z is —CH2—CH N(CH)—C 
(=O)—. In another embodiment, Z is —CH N(CH)—C 
(—S)—. In another embodiment, Z is —CH2—CH2—N 
(CH)—C(=S)—. 

In another embodiment, R is selected from: 
(a) -halo. —CN, OH, -CH2OH. —CH2CH2OH. 
—NO, N(R). —S(=O)NH, -S(=O)NH, 
- C(=O)CV, and –C(=O)CN; and 

(b) —(C-C)alkyl, —O(C-C)alkyl, —(C-C)cy 
cloalkoxy, —(C-C)cycloalkyl, —(C-C)bicy 
cloalkyl, —(Cs-Co)tricycloalkyl, —(Cs-Cal)cycloalk 
enyl, —(C7-C)bicycloalkenyl, —(Cs-Co) 
tricycloalkenyl, and -(3- to 7-membered)heterocycle, 
each of which is unsubstituted or substituted with 1,2,3, 
or 4 independently selected Rs groups; and 

(c) -phenyl, -naphthalenyl, —(C)aryl, and -(5- to 
10-membered)heteroaryl, each of which is unsubsti 
tuted or substituted with 1, 2, or 3 independently 
selected R, groups. 

In another embodiment, R is selected from: 
(a) -halo. —CN, -OH, -CHOH, -CHCH-OH, 
—NO. —N(R), —S(=O)NH2. —S(=O)NH2, 
- C(=O)CV, and –C(=O)CN; and 

(b) —(C-Co.)alkyl, -(C-C)alkenyl, —(C-Co.)alky 
nyl. —O(C-C)alkyl, —(C-C)cycloalkoxy, —(C- 
C)bicycloalkyl, —(Cs-Co)tricycloalkyl, —(C-C) 
cycloalkenyl, —(C7-C)bicycloalkenyl, —(Cs-Co) 
tricycloalkenyl, and -(3- to 7-membered)heterocycle, 
each of which is unsubstituted or substituted with 1,2,3, 
or 4 independently selected Rs groups; and 
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-continued 

(ii) 

(R^\ 
(d) -phenyl, -naphthalenyl, -(C)aryl, and -(5- to 

10-membered)heteroaryl, each of which is unsubsti 
tuted or substituted with 1, 2, or 3 independently 
Selected R7 groups. 

In another embodiment, R is selected from: 
(a) -halo. —CN, -OH, -CHOH, -CHCH-OH, 

cloalkoxy, —(C-C)bicycloalkyl, —(Cs-Co)tricy 
cloalkyl, —(C-C)cycloalkenyl, —(C7-C)bicy 
cloalkenyl, —(Cs-Co)tricycloalkenyl, and -(3- to 
7-membered)heterocycle, each of which is unsubsti 
tuted or substituted with 1, 2, 3, or 4 independently 
Selected Rs groups; and 

(c) 

(i) 

and 

(ii) 

R11: 

( ), 

(R913– 
and 

(d) -phenyl and -(5- to 10-membered)heteroaryl, each of 
which is unsubstituted or substituted with 1, 2, or 3 
independently selected R, groups. 

In another embodiment, m is 1, 2, 3, 4, 5, 6, 7, 8, or 9. In 
another embodiment, m is 2, 3, 4, 5, 6, 7, or 8. In another 
embodiment, m is 2, 3, 4, 5, 6, or 7. In another embodiment, 
m is 2, 3, 4, 5, or 6. In another embodiment, m is 2, 3, 4, or 5. 
In another embodiment, m is 2. In another embodiment, m is 
3. In another embodiment, m is 4. In another embodiment, m 
is 5. In another embodiment, m is 6. In another embodiment, 
m is 7. 

In another embodiment, n is 2, 3, 4, 5, 6, 7, or 8. In another 
embodiment, n is 2, 3, 4, 5, 6, or 7. In another embodiment, in 
is 2, 3, 4, 5, or 6. In another embodiment, n is 2, 3, 4, or 5. In 
another embodiment, n is 2. In another embodiment, n is 3. In 
another embodiment, n is 4. In another embodiment, n is 5. In 
another embodiment, n is 6. In another embodiment, n is 7. 

In another embodiment, m is 1, 2, 3, 4, 5, 6, 7, 8, or 9 and 
n is 2, 3, 4, 5, 6, 7, or 8. In another embodiment, m is 2, 3, 4, 
5, 6, 7, or 8 and n is 2, 3, 4, 5, 6, 7, or 8. In another embodi 
ment, m is 2,3,4, 5, 6, or 7 and n is 2,3,4, 5, 6, or 7. In another 
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embodiment, m is 2, 3, 4, 5, or 6 and n is 2, 3, 4, 5, or 6. In 
another embodiment, m is 2, 3, 4, or 5 and n is 2, 3, 4, or 5. In 
another embodiment, m in. In another embodiment, m and in 
are each 2. In another embodiment, m and n are each 3. In 
another embodiment, m and n are each 4. In another embodi 
ment, mand n are each 5. In another embodiment, mand n are 
each 6. In another embodiment, m and n are each 7. 

In another embodiment, e is 0 and fis 0. In another embodi 
ment, e is 0 and f is 1. In another embodiment, e is 1 and fis 
0. In another embodiment, e is 1 and fis 1. In another embodi 
ment, e is 1 and f is 2. In another embodiment, e is 2 and fis 
1. In another embodiment, e is 2 and f is 2. 

In another embodiment, p is 0, 1, 2, or 3. In another 
embodiment, p is 0, 1, or 2. In another embodiment, p is 1 or 
2. In another embodiment, p is 2. In another embodiment, p is 
1. In another embodiment, p is 0. 

In another embodiment, R is optionally substituted 
cyclooctyl. In another embodiment, R is optionally substi 
tuted cyclooctenyl. In another embodiment, R is optionally 
substituted anthryl. 

In another embodiment, h is 0 and R is optionally substi 
tuted cyclooctyl. In another embodiment, h is 0 and R is 
optionally substituted cycloundecyl. In another embodiment, 
his 0 and R is optionally substituted cyclooctenyl. In another 
embodiment, his 0 and R is optionally substituted anthryl. In 
another embodiment, h is 0 and R is optionally substituted 
—(C-C)bicycloalkyl. In another embodiment, h is 0 and 
R is optionally substituted bicyclo[3.3.1nonyl. In another 
embodiment, h is 0 and R is optionally substituted bicyclo 
2.2.1]hepyl. In another embodiment, h is 0 and R is option 
ally substituted —(Cs-Co)tricycloalkyl. In another embodi 
ment, h is 0 and R is optionally Substituted adamanty1. In 
another embodiment, h is 0 and R is optionally substituted 
noradamanty1. 

In another embodiment, —Z—R is: 
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-continued 

where each R is independently —H. —(C-C)alkyl, -OH, 
or —CN and preferably each R is independently —H. 
—CH, or —CHCH. In another embodiment, —Z-R is: 

In another embodiment, —Z—R is: 
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In another embodiment, —Z—R is: 

In another embodiment, —Z—R is: 

R 

where R is —H, —CH, or —CHCH 
In another embodiment, Y is O. A and B are each H, and a 

is 0 or 1. In another embodiment, Y is S.A and B are each H, 
and a is 0 or 1. In another embodiment, Y is O. A and B are 
each H, anda is 0. In another embodiment, Y is S.A and Bare 
each H, and a is 0. In another embodiment, Y is O. A and B 
are each H, and a is 1. In another embodiment, Y is S.A and 
B are each H, and a is 1. 

In another embodiment, Y is O. A and B are each H, his 0. 
and a is 0 or 1. In another embodiment, Y is S, A and B are 
each H, his 0, and a is 0 or 1. In another embodiment, Y is O, 
A and Bare each H, his 0, and a is 0. In another embodiment, 
Y is S, A and B are each H, h is 0, and a is 0. In another 
embodiment, Y is O. A and B are each H, his 0, and a is 1. In 
another embodiment, Y is S.A and B are each H, h is 0, and 
a is 1. In another embodiment, Y is O. A and B are each H, h 
is 1, Z is (C-C)alkyl unsubstituted by Randa is 0 or 1. In 
another embodiment, Y is S, A and B are each H, his 1, Z is 
(C-C)alkyl unsubstituted by Randa is 0 or 1. In another 
embodiment, Y is O. A and B are each H, h is 1, Z is 
(C-C)alkyl unsubstituted by R. and a is 0. In another 
embodiment, Y is S.A and B are each H, his 1, Z is (C-C) 
alkyl unsubstituted by Randa is 0. In another embodiment, 
Y is O. A and B are each H, h is 1, Z is (C-C)alkyl 
unsubstituted by Randa is 1. In another embodiment. Y is 
S.A and B are each H, his 1, Z is (C-C)alkyl unsubstituted 
by R. and a is 1. 

In another embodiment, A and B are independently 
selected from: 

(a) —H, —CN, —C(=O)CT, and —C(=O)N(T)(T): 
and 

(b) —(C-C)cycloalkyl, -(C-C)cycloalkoxy, —(C- 
C.)alkyl, —(C-C)alkenyl, —(C-C)alkynyl, and 
—(C-C)alkoxy, each of which is unsubstituted or Sub 
stituted with 1 or 2 substituents independently selected 
from —OH, -S(=O)NH2. —N(R), —NR, 
—C(=O)CT —C(=O)N(R), —N(R)C(=O)R. 
and -(5- or 6-membered)heterocycle, or 1, 2, or 3 inde 
pendently selected -halo; or 

(c) A-B cantogetherforma (C-C)bridge, which is unsub 
stituted or substituted with 1, 2, 3, 4, 5, 6, 7 or 8 sub 
stituents independently selected from —OH, -(C-C) 
alkyl, -halo, and —C(halo), and which bridge 
optionally contains —HC—CH or —O— within the 
(C-C)bridge; wherein the 6-membered, nitrogen-con 
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taining ring that is fused to the Qring can be in the endo 
or exo-configuration with respect to the A-B bridge. 

In another embodiment, A and B are each independently 
—H or —(C-C)alkyl. In another embodiment, A is —(C- 
C.)alkyl. In another embodiment, B is —(C-C)alkyl. In 
another embodiment, A and B are each independently —(C- 
C.)alkyl. In another embodiment, A is —(C-C)alkyl and B 
is H. In another embodiment, A is —H and B is —(C-C) 
alkyl. In another embodiment, A and B are each indepen 
dently —Hor—CH. In another embodiment, A is —CH. In 
another embodiment, B is —CH. In another embodiment, A 
and B are each —CH. In another embodiment, A is —CH 
and B is H. In another embodiment, A is —Hand B is —CH. 
In another embodiment, A is H. In another embodiment, B is 
H. In another embodiment, A and B are each H. 

In another embodiment, A-B together form a (C)bridge 
which bridge is substituted or unsubstituted. In another 
embodiment, A-B together forma (C)bridge which bridge is 
unsubstituted. In another embodiment, A-B together form a 
(C)bridge which bridge is substituted by one or two methyl 
groups. In another embodiment, A-B together form a (C) 
bridge which bridge is substituted or unsubstituted. In another 
embodiment, A-B togetherforma (C)bridge which bridge is 
unsubstituted. In another embodiment, A-B together form a 
(C)bridge which bridge is substituted by one or two methyl 
groups. In another embodiment, A-B together form a (C) 
bridge which bridge is substituted or unsubstituted. In another 
embodiment, A-B togetherforma (C)bridge which bridge is 
unsubstituted. In another embodiment, A-B together form a 
(C)bridge which bridge is substituted by one or two methyl 
groups. In another embodiment, A-B together form a (Cs) 
bridge which bridge is substituted or unsubstituted. In another 
embodiment, A-B togetherforma (Cs)bridge which bridge is 
unsubstituted. In another embodiment, A-B together form a 
(Cs)bridge which bridge is substituted by one or two methyl 
groups. In another embodiment, A-B together form a (C) 
bridge which bridge is substituted or unsubstituted. In another 
embodiment, A-B together forma (C)bridge which bridge is 
unsubstituted. In another embodiment, A-B together form a 
(C)bridge which bridge is substituted by one or two methyl 
groups. 

In another embodiment, A-B together form a (C)bridge 
which bridge is —HC—CH and is substituted or unsubsti 
tuted. In another embodiment, A-B together form a (C) 
bridge which bridge is —HC—CH and is unsubstituted. In 
another embodiment, A-B together form a (C)bridge which 
is —HC—CH and is substituted by one or two methyl 
groups. In another embodiment, A-B together form a (C) 
bridge which is —CH, HC=CH or —HC=CH 
CH and is substituted or unsubstituted. In another embodi 
ment, A-B together form a (C)bridge which is —CH2— 
HC=CH or —HC=CH-CH and is unsubstituted. In 
another embodiment, A-B together form a (C)bridge which 
is —CH, HC–CH or —HC=CH-CH and is sub 
stituted by one or two methyl groups. In another embodiment, 
A-B together form a (C)bridge which is —CH2—CH2— 
HC=CH-, -CH, HC–CH-CH , or - HC=CH 
CH-CH and is substituted or unsubstituted. In another 
embodiment, A-B together form a (C)bridge which is 
CH, CH, HC–CH , CH, HC–CH-CH , 

or —HC=CH-CH CH and is unsubstituted. In 
another embodiment, A-B together form a (C)bridge which 
is CH, CH, HC–CH-, -CH, HC–CH 
CH , or—HC=CH-CH CH and is substituted by 
one or two methyl groups. 

In another embodiment, A-B together form a (C)bridge 
which is —CH2—O CH and is substituted or unsubsti 
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tuted. In another embodiment, A-B together form a (C) 
bridge which is —CH2—O—CH2— and is unsubstituted. In 
another embodiment, A-B together forma (C)bridge which 
is —CH, O CH and is substituted by one or two 
methyl groups. In another embodiment, A-B together form a 
(C)bridge which is —CH2—O-CH2—CH2— or —CH2 
CH O—CH2— and is substituted or unsubstituted. In 
another embodiment, A-B together forma (C)bridge which 
is CH, O CH, CH, CH, CH, O 
CH and is unsubstituted. In another embodiment, A-B 
together form a (C)bridge which is —CH2—O—CH2— 
CH CH-CH O—CH2— and is substituted by 
one or two methyl groups. In another embodiment, A-B 
together form a (C)bridge which is —CH2—O—CH2— 
CH2—CH2—, CH2—CH2—O CH-CH2—, 

CH, CH, CH, O CH 
unsubstituted. In another embodiment, A-B together form a 
(C)bridge which is CH-O-CH2—CH2—CH2—, 
CH-CH O—CH2—CH2—, or CH, CH, 

CH, O CH and is unsubstituted. In another embodi 
ment, A-B together forma (C)bridge which is —CH2—O— 
CH2—CH2—CH2—, —CH2—CH2—O—CH2—CH 
CH, CH, CH, O CH and is substituted by one 

or two methyl groups. 

O 

O 

O 

and is substituted or 

, Or 

In another embodiment, A-B together form a —CH2— 
NH-CH bridge. In another embodiment, A-B together 
forma —CH N(CH)—CH2—bridge. In another embodi 
ment, A-B together form a —CH2—N(cyclohexyl)-CH2— 
bridge. In another embodiment, A-B together form a 

In another embodiment, A-B together form a 

A CA 
bridge. In another embodiment, A-B together form a 

ACX 
bridge. In another embodiment, A-B together form a 
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bridge. In another embodiment, A-B together form a 

t 
o==o A --> 

bridge. 
In another embodiment, A and B together form a bridge 

such that the bridged-piperidine is: 

Rd S. 
Rd, 

s s s : 
Rd Rd 

is 3. 3. 
Rd Rd 

s 2. Y s 
Rd, Rd 

Rd R -- olo 

RRd Rd 

R1 NYR , or J. RRd, 

-- -- 
wherein each R is independently —H. —(C-C) 
alkyl, -halo, or—C(halo). In another embodiment, A and B 
together form a bridge Such that the bridged-piperidine is: 

In another embodiment, A and B together form a bridge 
such that the bridged-piperidine is: 

N 6 o 
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3.3.1 nonan-3-yl)-8-azabicyclo[3.2.1]octan-3-yl)-3-(2- TABLE 1-continued 
oXo-1,2-dihydropyridin-3-yl)guinoxalin-2(1H)-one. 

In another embodiment, the pharmaceutically acceptable 
derivative of a compounds of Formula (I) is a pharmaceuti 
cally acceptable salt. In another embodiment, the pharmaceu- 5 
tically acceptable salt is a hydrochloride salt. In another 
embodiment, the pharmaceutically acceptable salt is a ID 
Sodium salt. In another embodiment, the pharmaceutically 
acceptable Salt is a potassium salt. In another embodiment, 

Formula Compound 

R 
the pharmaceutically acceptable saltis a para-toluenesulfonic 10 9. 
acid salt. 21 O 

In other embodiments, the Cyclic Urea- or Lactam-Substi 
tuted Quinoxaline-Type Piperidine Compound of Formula (I) N N NH 
has one of the formulae of Table 1. N n r 

15 (R:), it O 
TABLE 1. 4N O 

Formula Compound 

LA R91 
2O 

O 

N 2. 
N NH Z 

N n R1 
(R), it 25 

O 
21 N O ID, 

30 R91 

N O 

Z 
R1 N N NH 

35 N n r 
IB R91 (R:), it 

N O 

N N N NH 

1 n n r 40 
(R), it O N 

4N O 
Z 

R1 
45 

ID, 
N 

. 
R1 50 R91 

IC R91 

O Y 55 
N N NH N C (R)- 

(R), it 
2 O N N O 

C) 60 
N 

Y 65 

  



Formula 

IE 

IEf 

IE, 

111 
TABLE 1-continued 

Compound 

(R)- 
N 

21 

N N 

C N O 

N 

Z 
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R91 

2. 
" 

O 

10 

15 

25 

Formula 

IF 

IF, 

TABLE 1-continued 

112 

Compound 

N 
(R2)a - 

2 

1. 

N N 

C N O 

R91 

2. 
" 

O 
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TABLE 1-continued TABLE 1-continued 

Formula Compound Formula Compound 

IG IH 

R91 
R 

2. 10 9. O 
21 

N NH 1. 
1 r " 
N N 

N N N 
(R2) 1 N n 

2 O R N O 15 ( 2)a 
2 O 

N O 

N 2O 

N 
Z 

R1 Z 
R1 

IGf 25 
IHF 

R91 

O 30 

Y R91 
N N N NH 

1 n N r 
(R2)a - 

O 35 
4N O 

H 

40 

Z 
R1 

IG. 45 

IHF 

R91 50 

1 N1 N 55 
(R)- 

2 
N O 

60 

65 
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TABLE 1-continued TABLE 1-continued 

Formula Compound Formula Compound 

5 
I IK 

R91 R91 

O O 
N 21 10 2 

N N N NH N N NH 

1 n DC N n r (R), it (R), it O 2 O 
4N O 15 N N O 

N 2O 

Z Z 
R1 R1 

IJ f 25 IKf 
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TABLE 1-continued TABLE 1-continued 

Formula Compound Formula Compound 

IL IM R91 

2. 10 N DC 21 (R)-- N l 2 O 
N NH N N O 

N n r 
(R)-- 15 

N4 N O O O 
N 

. 
2O R1 

IMf 

25 R91 

IL if O 

R91 30 N n 

But O O 2 

2. N N O H 
N N NH x 

N n r 35 
(R)-- O 
N2 o " N N N 

w . 
R1 

40 

IM, 

Z 
R1 R91 

45 
O 

IL, 
N N NH 

N n 
(R)-- 

R91 50 l 2 O 

indicates the 6-membered, nitrogen-containing ring that is fused to the benzo or pyridino is 
in the endo-configuration with respect to the alkyl or —CH2—O—CH2—bridge, 
indicates the 6-membered, nitrogen-containing ring that is fused to the benzo or pyridino is 
in the exo-configuration with respect to the alkyl or —CH2—O—CH2—bridge, 

65 where R. R. R. Z, and a are as defined above for the Cyclic 
Urea- or Lactam-Substituted Quinoxaline-Type Piperidine 
Compounds of Formula (I). 
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TABLE 17-continued TABLE 17-continued 

Formula Compound Formula Compound 

ID." N 5 IF N 

N1 N N O N1 N N O 

(R), it l (R:), it l 
90 10 

O 2 N O 90 

O 
15 N 

. 
R1 

IE N 2O IFF N 

N1 N N O N1 N N O 

(R), it l, (R:), it R 
21 N O O 25 21 N O 90 

H 

3. 30 
Z Z 

R1 R1 

IEf N 35 IF, i. N 

N1 N N O N1 N N O 

(R), it l, (R:), it l 
O O 40 O 90 

45 

IE-i 50 IG' 

rs rs N N N 
N1 N N O 55 1 n1 n N O 

(R), it l, (R), it l 
O O 21 O 90 

60 Q 
N 

Y 
R1 65 
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TABLE 17-continued 

Compound 
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Formula 

150 
TABLE 17-continued 

Compound 

  

  



Formula 

IK 

IKf 

IKi 

IL" 

TABLE 17-continued 

151 

Compound 
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5 

s N 
N n O 

(R)-- 
N4 N O R90 10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

Formula 

IL 

IL't 

IM 

IMf 

TABLE 17-continued 

152 

Compound 
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TABLE 32-continued 

FF23 a or b C(=O) N(R) C(H) C(H) C(H) CH, 
FF24 a or b C(=O) N(R) C(H) C(F) C(H) CH 
FF25a or b C(=O) N(R) C(H) C(C) C(H) CH 
FF26 a or b C(=O) N(R) C(H) C(COOH) C(H) CH 
FF27 a or b C(=O) N(R) C(H) C(H) N CH 
FF28 a or b C(=O) N(R) C(H) N C(H) CH 
FF29 a or b C(=O) N(R) C(=O) N(R) C(H) CH 
FF30a or b C(=O) N(R) C(=O) N(R) N CH 
FF31 a or b C(=O) N(R) C(=O) C(H) Absent CH 
FF32 a or b C(=O) N(R) N(H) C(H) Absent CH 

* (i) Indicates the R92 is —H, (ii) indicates that R92 is —C(=O)CH3, and (iii) 
indicates that Ro is -CH2-C(=O)CH. 

4.2 Definitions 

As used in connection with the Cyclic Urea- or Lactam 
Substituted Quinoxaline-Type Piperidine Compounds 
herein, the terms used herein have the following meaning: 

'—(C-Co.)alkyl means a straight chain or branched non 
cyclic hydrocarbon having 1,2,3,4,5,6,7,8,9, or 10 carbon 
atoms. Representative straight chain —(C-C)alkyls 
include -methyl, -ethyl, -n-propyl, -n-butyl, -n-pentyl, -n- 
hexyl, -n-heptyl, -n-octyl, -n-nonyl, and -n-decyl. A branched 
alkyl means that one or more straight chain —(C-C)alkyl 
groups, such as methyl, ethyl or propyl, replace one or both 
hydrogens in a —CH2— group of a straight chain alkyl. A 
branched non-cyclic hydrocarbon means that one or more 
straight chain —(C-C)alkyl groups, such as methyl, ethyl 
or propyl, replace one or both hydrogens in a —CH2—group 
of a straight chain non-cyclic hydrocarbon. Representative 
branched —(C-C)alkyls include -iso-propyl, -sec-butyl, 
-iso-butyl, -tert-butyl, -iso-pentyl, -neopentyl, 1-methylbutyl, 
2-methylbutyl, 3-methylbutyl, 1,1-dimethylpropyl, 1,2-dim 
ethylpropyl, 1-methylpentyl, 2-methylpentyl, 3-methylpen 
tyl, 4-methylpentyl, 1-ethylbutyl, 2-ethylbutyl, 3-ethylbutyl, 
1,1-dimethylbutyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl, 
2,2-dimethylbutyl, 2,3-dimethylbutyl, 3.3-dimethylbutyl, 
1-methylhexyl, 2-methylhexyl, 3-methylhexyl, 4-methyl 
hexyl, 5-methylhexyl, 1,2-dimethylpentyl, 1,3-dimethylpen 
tyl, 1,2-dimethylhexyl, 1,3-dimethylhexyl, 3.3-dimethyl 
hexyl, 1,2-dimethylheptyl, 1,3-dimethylheptyl, and 3.3- 
dimethylheptyl. 

In connection with the Zgroup, “—(C-Co.)alkyl-” means 
a straight chain or branched non-cyclic hydrocarbon moiety 
having 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10 carbon atoms where two 
hydrogenatoms on the same or a different carbonatom of the 
moiety are each figuratively removed and replaced by a bond 
to one of the two adjoining groups. Representative —(C- 
Co)alkyl- moieties include meth-1,1-diyl eth-1,1-diyl eth 
1.2-diyl. n-prop-1,1-diyl. n-prop-1,2-diyl. n-prop-1,3-diyl. 
n-but-1,1-diyl. n-but-1,2-diyl. n-but-1,3-diyl. n-but-1,4-diyl. 
iso-but-1,1-diyl, iso-but-1,2-diyl, iso-but-1,3-diyl. n-deca-1, 
1-diyl. n-deca-1,2-diyl. n-deca-1,3-diyl. n-deca-1,4-diyl. 
n-deca-1,5-diyl. n-deca-1,6-diyl. n-deca-1,7-diyl. n-deca-1, 
8-diyl. n-deca-1,9-diyl. n-deca-1,10-diyl, and the like. 
'—(C-C)alkyl means a straight chain or branched non 

cyclic hydrocarbon having 1, 2, 3, 4, 5, or 6 carbon atoms. 
Representative straight chain —(C-C)alkyls include -me 
thyl, -ethyl, -n-propyl, -n-butyl, -n-pentyl, and -n-hexyl. Rep 
resentative branched —(C-C)alkyls include -iso-propyl. 
-Sec-butyl, -iso-butyl, -tert-butyl, -iso-pentyl, -neopentyl, 
1-methylbutyl, 2-methylbutyl, 3-methylbutyl, 1,1-dimethyl 
propyl, 1,2-dimethylpropyl, 1-methylpentyl, 2-methylpentyl, 
3-methylpentyl, 4-methylpentyl, 1-ethylbutyl, 2-ethylbutyl, 
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3-ethylbutyl, 1,1-dimethylbutyl, 1,2-dimethylbutyl, 1,3-dim 
ethylbutyl, 2,2-dimethylbutyl, 2,3-dimethylbutyl, and 3.3- 
dimethylbutyl. 

In connection with the Z group, '-(C-C)alkyl-” means 
a straight chain or branched non-cyclic hydrocarbon moiety 
having 1, 2, 3, 4, 5, or 6 carbon atoms where two hydrogen 
atoms on the same or a different carbonatom of the moiety are 
each figuratively removed and replaced by a bond to one of 
the two adjoining groups. Representative —(C-C)alkyl 
moieties include meth-1,1-diyl eth-1,1-diyl eth-1,2-diyl. 
n-prop-1,1-diyl. n-prop-1,2-diyl. n-prop-1,3-diyl. n-but-1,1- 
diyl. n-but-1,2-diyl. n-but-1,3-diyl. n-but-1,4-diyl, iso-but-1, 
1-diyl, iso-but-1,2-diyl, iso-but-1,3-diyl, and the like. 
“—(C-C)alkyl means a straight chain or branched non 

cyclic hydrocarbon having 1, 2, 3, or 4 carbon atoms. Repre 
sentative straight chain —(C-C)alkyls include -methyl, 
-ethyl, -n-propyl, and -n-butyl. Representative branched 
—(C-C)alkyls include -iso-propyl, -sec-butyl, -iso-butyl, 
and -tert-butyl. 

In connection with the Z group, '-(C-C)alkyl-” means 
a straight chain or branched non-cyclic hydrocarbon moiety 
having 1, 2, 3, or 4 carbon atoms where two hydrogen atoms 
on the same or a different carbon atom of the moiety are each 
figuratively removed and replaced by a bond to one of the two 
adjoining groups. Representative —(C-C)alkyl- moieties 
include meth-1,1-diyl eth-1,1-diyl eth-1,2-diyl. n-prop-1,1- 
diyl. n-prop-1,2-diyl. n-prop-1,3-diyl. n-but-1,2-diyl. n-but 
1,3-diyl. n-but-1,4-diyl, and the like. 
"—(C-C)alkyl means a straight chain or branched non 

cyclic hydrocarbon having 1, 2, or 3 carbon atoms. Represen 
tative straight chain —(C-C)alkyls include -methyl, -ethyl, 
-n-propyl. Representative branched —(C-C)alkyls include 
-iso-propyl. 

In connection with the Z group, '-(C-C)alkyl-” means 
a straight chain or branched non-cyclic hydrocarbon moiety 
having 1, 2, or 3 carbon atoms where two hydrogen atoms on 
the same or a different carbon atom of the moiety are each 
figuratively removed and replaced by a bond to one of the two 
adjoining groups. Representative —(C-C)alkyl- moieties 
include meth-1,1-diyl eth-1,1-diyl eth-1,2-diyl. n-prop-1,1- 
diyl. n-prop-1,2-diyl. n-prop-1,3-diyl, and the like. 
“—(C-C)alkyl means a straight chain non-cyclic hydro 

carbon having 1 or 2 carbonatoms. Representative —(C-C) 
alkyls include -methyl and -ethyl. 

In connection with the Z group, '-(C-C)alkyl-” means 
a straight chain non-cyclic hydrocarbon moiety having 1 or 2 
carbon atoms where two hydrogen atoms on the same or a 
different carbon atom of the moiety are each figuratively 
removed and replaced by a bond to one of the two adjoining 
groups. Representative —(C-C)alkyl- moieties include 
meth-1,1-diyl eth-1,1-diyl, and eth-1,2-diyl. 

"—(C-Co.)alkenyl' means a straight chain or branched 
non-cyclic hydrocarbon having 2, 3, 4, 5, 6, 7, 8, 9, or 10 
carbon atoms and including at least one carbon-carbon 
double bond. A branched alkenyl means that one or more 
straight chain —(C-C)alkyl groups, such as methyl, ethyl or 
propyl, replace one or both hydrogens in a —CH2—, or 
—CH= group of a straight chain alkenyl. Representative 
straight chain and branched (C-Co.)alkenyls include -vinyl, 
-allyl, -1-butenyl, -2-butenyl, -iso-butylenyl, -1-pentenyl, 
-2-pentenyl, -3-methyl-1-butenyl, -2-methyl-2-butenyl, -2,3- 
dimethyl-2-butenyl, -1-hexenyl, -2-hexenyl, -3-hexenyl, 
-1-heptenyl, -2-heptenyl, -3-heptenyl, -1-octenyl, -2-octenyl, 
-3-octenyl, -1-nonenyl, -2-nonenyl, -3-nonenyl, -1-decenyl, 
-2-decenyl, -3-decenyl, and the like. 

In connection with the Z group, " (C-Co)alkenyl 
means a straight chain or branched non-cyclic hydrocarbon 
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moiety having 2, 3, 4, 5, 6, 7, 8, 9, or 10 carbon atoms and 
including at least one carbon-carbon double bond where two 
hydrogenatoms on the same or a different carbonatom of the 
moiety are each figuratively removed and replaced by a bond 
to one of the two adjoining groups. Representative —(C- 
Co)alkenyl- moieties include Vin-1,1-diyl. Vin-1,2-diyl. 
prop-1-en-1,1-diyl, prop-1-en-1,2-diyl, prop-1-en-1,3-diyl. 
prop-2-en-1,1-diyl, prop-2-en-1,3-diyl 2-methylprop-1-en 
3.3-diyl, but-2-en-1,1-diyl, but-1-en-4,4-diyl, but-1-en-1,4- 
diyl, but-2-en-1,4-diyl, but-3-en-1,4-diyl, but-1-en-1,3-diyl. 
and the like. 
'—(C-C)alkenyl' means a straight chain or branched 

non-cyclic hydrocarbon having 2, 3, 4, 5, or 6 carbon atoms 
and including at least one carbon-carbon double bond. Rep 
resentative straight chain and branched (C-C)alkenyls 
include -vinyl, -allyl, -1-butenyl, -2-butenyl, -iso-butylenyl, 
-1-pentenyl, -2-pentenyl, -3-methyl-1-butenyl, -2-methyl-2- 
butenyl, -2,3-dimethyl-2-butenyl, -1-hexenyl, -2-hexenyl, 
-3-hexenyl, and the like. 

In connection with the Z group, " (C-C)alkenyl 
means a straight chain or branched non-cyclic hydrocarbon 
moiety having 2, 3, 4, 5, or 6 carbon atoms and including at 
least one carbon-carbon double bond where two hydrogen 
atoms on the same or a different carbonatom of the moiety are 
each figuratively removed and replaced by a bond to one of 
the two adjoining groups. Representative —(C-C)alkenyl 
moieties include Vin-1,1-diyl. Vin-1,2-diyl, prop-1-en-1,1- 
diyl, prop-1-en-1,2-diyl, prop-1-en-1,3-diyl, prop-2-en-1,1- 
diyl, prop-2-en-1,3-diy1, 2-methylprop-1-en-3,3-diyl, but-2- 
en-1,1-diyl, but-1-en-4,4-diyl, but-1-en-1,4-diyl, but-2-en-1, 
4-diyl, but-3-en-1,4-diyl, but-1-en-1,3-diyl, and the like. 
"—(C-C)alkenyl' means a straight chain non-cyclic 

hydrocarbon having 2 or 3 carbonatoms and including at least 
one carbon-carbon double bond. Representative (C-C)alk 
enyls include -vinyl, -allyl, and 1-prop-1-enyl. 

In connection with the Z group, " (C-C)alkenyl 
means a straight chain or branched non-cyclic hydrocarbon 
moiety having 2 or 3 carbon atoms and including at least one 
carbon-carbon double bond where two hydrogen atoms on 
the same or a different carbon atom of the moiety are each 
figuratively removed and replaced by a bond to one of the two 
adjoining groups. Representative —(C-C)alkenyl-moieties 
include Vin-1,1-diyl. Vin-1,2-diyl, prop-1-en-1,1-diyl, prop 
1-en-1,2-diyl, prop-1-en-1,3-diyl, prop-2-en-1,1-diyl, and 
prop-2-en-1,3-diyl. 

'—(C-Co.)alkynyl' means a straight chain or branched 
non-cyclic hydrocarbon having 2, 3, 4, 5, 6, 7, 8, 9, or 10 
carbon atoms and including at least one carbon-carbon triple 
bond. A branched alkynyl means that one or more straight 
chain —(C-Cs)alkyl groups, such as methyl, ethyl or propyl. 
replace one or both hydrogens in a —CH2— group of a 
straight chain alkynyl. Representative straight chain and 
branched —(C-Co.)alkynyls include -acetylenyl, -propynyl, 
-1-butynyl, -2-butynyl, -1-pentynyl, -2-pentynyl, -3-methyl 
1-butynyl, -4-pentynyl, -1-hexynyl, -2-hexynyl, -5-hexynyl, 
-1-heptynyl, -2-heptynyl, -6-heptynyl, -1-octynyl, -2-octy 
nyl, -7-octynyl, -1-nonynyl, -2-nonynyl, -8-nonynyl, -1-de 
cynyl, -2-decynyl, -9-decynyl, and the like. 
'—(C-C)alkynyl' means a straight chain or branched 

non-cyclic hydrocarbon having 2, 3, 4, 5, or 6 carbon atoms 
and including at least one carbon-carbon triple bond. Repre 
sentative straight chain and branched (C-C)alkynyls 
include -acetylenyl, -propynyl, -1-butynyl, -2-butynyl, 
-1-pentynyl, -2-pentynyl, -3-methyl-1-butynyl, -4-pentynyl, 
-1-hexynyl, -2-hexynyl, -5-hexynyl, and the like. 
'—(C-C)alkoxy' means a straight chain or branched 

non-cyclic hydrocarbon having one or more ether groups and 
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1, 2, 3, 4, 5, or 6 carbon atoms. Representative straight chain 
and branched (C-C)alkoxys include -methoxy, -ethoxy, 
-methoxymethyl, -2-methoxyethyl, -5-methoxypentyl, 
-3-ethoxybutyl, (methoxymethoxy)methyl-, 1-(methoxy)-1- 
methoxyethyl-, trimethoxymethyl-, 2-((methoxy)methoxy)- 
2-methylpropyl-, 3-(1,1,1-trimethoxypropane), (methoxy) 
trimethoxymethyl-, (2.2.2-trimethoxyethoxy)-, and the like. 
"—(C-C)alkoxy' means a straight chain or branched 

non-cyclic hydrocarbon having one or more ether groups and 
1, 2, 3, or 4 carbon atoms. Representative straight chain and 
branched (C-C)alkoxys include -methoxy, -ethoxy, -meth 
oxymethyl, -2-methoxyethyl, (methoxymethoxy)methyl-, 
1-(methoxy)-1-methoxyethyl-, trimethoxymethyl-, and the 
like. 
"—(C-C)cycloalkyl means a saturated monocyclic 

hydrocarbon having 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, or 14 
carbon atoms. Representative (C-C)cycloalkyls are -cy 
clopropyl, -cyclobutyl, -cyclopentyl, -cyclohexyl, -cyclohep 
tyl, -cyclooctyl, -cyclononyl, -cyclodecyl cycloundecyl, -cy 
clododecyl, and -cyclotetradecyl. 
“—(C-C)cycloalkyl means a saturated monocyclic 

hydrocarbon having 3, 4, 5, 6, 7, 8, 9, 10, 11, or 12 carbon 
atoms. Representative (C-C)cycloalkyls are -cyclopropyl. 
-cyclobutyl, -cyclopentyl, -cyclohexyl, -cycloheptyl, -cy 
clooctyl, -cyclononyl, -cyclodecyl, -cycloundecyl, and -cy 
clododecyl. 
"—(C-C)cycloalkyl means a saturated monocyclic 

hydrocarbon having 6, 7, 8, 9, 10, 11, or 12 carbon atoms. 
Representative (C-C)cycloalkyls are -cyclohexyl, -cyclo 
heptyl, -cyclooctyl, -cyclononyl, -cyclodecyl, -cycloundecyl. 
and -cyclododecyl. 
"—(C-C)cycloalkyl or “4- to 8-member cycloalkyl 

ring means a Saturated monocyclic hydrocarbon having 4, 5, 
6, 7, or 8 carbonatoms. Representative —(C-C)cycloalkyls 
are -cyclobutyl, -cyclopentyl, -cyclohexyl, -cycloheptyl, and 
-cyclooctyl. 
"—(C-Cs)cycloalkyl means a Saturated monocyclic 

hydrocarbon having 3, 4, 5, 6, 7, or 8 carbon atoms. Repre 
sentative (C-C)cycloalkyls include -cyclopropyl, -cyclobu 
tyl, -cyclopentyl, -cyclohexyl, -cycloheptyl, and -cyclooctyl. 
"—(C-C)cycloalkyl means a Saturated monocyclic 

hydrocarbon having 3, 4, 5, 6, or 7 carbon atoms. Represen 
tative (C-C)cycloalkyls include cyclopropyl, -cyclobutyl, 
-cyclopentyl, -cyclohexyl, and -cycloheptyl. 
"—(C-C)bicycloalkyl means a bicyclic hydrocarbon 

ring system having 6, 7, 8, 9, 10, 11, 12, 13, or 14 carbon 
atoms and at least one saturated cyclic alkyl ring. In one 
embodiment, the —(C-C)bicycloalkyl has one Saturated 
cyclic alkyl ring. In another embodiment, the —(C-C) 
bicycloalkyl has two saturated cyclic alkyl rings. Represen 
tative —(C-C)bicycloalkyls include -indanyl, -norbornyl, 
-1,2,3,4-tetrahydronaphthalenyl, -5,6,7,8-tetrahydronaph 
thalenyl, -perhydronaphthalenyl, -bicyclo[2.2.1]hexyl, bicy 
clo2.2.1.heptyl, -bicyclo[2.2.2]octyl, -bicyclo[3.3.1 hep 
tyl, -bicyclo[3.2.1]octyl, -bicyclo[3.3.1nonyl, -bicyclo 
3.3.2decyl, -bicyclo[3.3.3 undecyl, -bicyclo[4.2.2decyl, 
-bicyclo[4.3.2undecyl, -bicyclo[4.3.1 decyl, and the like. 

"—(Cs-Co)tricycloalkyl means a tri-cyclic hydrocarbon 
ring system having 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 
or 20 carbonatoms and at least one saturated cyclic alkyl ring; 
thus, one of the rings can comprise, e.g., benzo. In one 
embodiment, the —(Cs-Co)tricycloalkyl has one Saturated 
cyclic alkyl ring. In another embodiment, the —(Cs-Co) 
tricycloalkyl has two saturated cyclic alkyl rings. In another 
embodiment, the —(Cs-Co)tricycloalkyl has three Saturated 
cyclic alkyl rings. Representative —(Cs-Co)tricycloalkyls 
include -pyrenyl, -adamantyl, -noradamantyl, -1.2.3,4-tet 
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rahydroanthracenyl, -1.2.3.4.4a,9.9a, 10-octahydroanthrace 
nyl, -perhydroanthracenyl -aceanthrenyl, -1.2.3,4-tetrahy 
dropenanthrenyl, -5,6,7,8-tetrahydrophenanthrenyl, -1.2.3.4. 
4a,9,10,10a-octahydrophenanthrenyl, 
-perhydrophenanthrenyl, -tetradecahydro-1H-cycloheptaa 
naphthalenyl, -tetradecahydro-1H-cyclooctaeindenyl, -tet 
radecahydro-1H-cycloheptaeaZulenyl, -hexadecahydrocy 
clooctablnaphthalenyl, -hexadecahydrocycloheptaa 
heptalenyl, -tricyclo-pentadecanyl, -tricyclo-octadecanyl. 
-tricyclo-nonadecanyl, -tricyclo-icosanyl, -2,3-benzobicyclo 
2.2.2]octanyl, -6,7-benzobicyclo[3.2.1]octanyl, -9,10-ben 
Zobicyclo[3.3.2decanyl, -2.3.4.4a,9.9a-hexahydro-1H-fluo 
renyl, -1,2,3,4,4a,8b-hexahydrobiphenylenyl, and the like. 

"—(Cs-Cal)cycloalkenyl' means a cyclic non-aromatic 
hydrocarbon having at least one carbon-carbon double bond 
in the cyclic system and 5, 6, 7, 8, 9, 10, 11, 12, 13, or 14 
carbon atoms. Representative (Cs-Cal)cycloalkenyls include 
-cyclopentenyl, -cyclopentadienyl, -cyclohexenyl, -cyclo 
hexadienyl, -cycloheptenyl, -cycloheptadienyl, -cyclohep 
tatrienyl, -cyclooctenyl, -cyclooctadienyl, -cyclooctatrienyl, 
-cyclooctatetraenyl, -cyclononenyl, -cyclononadienyl, -cy 
clononatrienyl, -cyclodecenyl, -cyclodecadienyl, -cyclotet 
radecenyl, -cyclododecadienyl, and the like. 

'—(Cs-Cs)cycloalkenyl' means a cyclic non-aromatic 
hydrocarbon having at least one carbon-carbon double bond 
in the cyclic system and 5, 6, 7, or 8 carbon atoms. Represen 
tative (Cs-Cs)cycloalkenyls include -cyclopentenyl, -cyclo 
pentadienyl, -cyclohexenyl, -cyclohexadienyl, -cyclohepte 
nyl, -cycloheptadienyl, -cycloheptatrienyl, -cyclooctenyl, 
-cyclooctadienyl, -cyclooctatrienyl, -cyclooctatetraenyl, and 
the like. 

"—(C7-C)bicycloalkenyl' means a bicyclic hydrocar 
bon ring system having at least one carbon-carbon double 
bond in each ring and 7, 8, 9, 10, 11, 12, 13, or 14 carbon 
atoms. Representative —(C7-C)bicycloalkenyls include 
-bicyclo3.2.0 hept-2-enyl, -indenyl, -pentalenyl, -naphtha 
lenyl, -aZulenyl, -heptalenyl, -1,2,7,8-tetrahydronaphthale 
nyl, -norbornenyl, and the like. 

'—(Cs-Co)tricycloalkenyl' means a tricyclic hydrocar 
bon ring system having at least one carbon-carbon double 
bond in each ring and 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18. 
19, or 20 carbon atoms. Representative —(Cs-Co)tricy 
cloalkenyls include -anthracenyl, -phenanthrenyl, -phenale 
nyl, -acenaphthalenyl, -as-indacenyl, -s-indacenyl, -2.3.6.7. 
8.9.10, 11-octahydro-1H-cyclooctaeindenyl, 2,3,4,7,8,9, 
10, 11-octahydro-1H-cycloheptaanaphthalenyl, -8.9.10.11 
tetrahydro-7H-cycloheptaanaphthalenyl, -2,3,4,5,6,7,8,9, 
10,11,12,13-dodecahydro-1H-cycloheptaaheptalenyl, -1.2. 
3,4,5,6,7,8,9,10,11,12,13,14-tetradecahydro-dicycloheptaa, 
ccyclooctenyl, -2,3,4,5,6,7,8,9,10,11,12,13-dodecahydro 
1H-dibenzoa.dcyclononenyl, and the like. 

"-(3- to 7-membered)heterocycle', '-(3- to 7-membered) 
heterocyclyl', or "-(3- to 7-membered)heterocyclo” means a 
3- to 7-membered monocyclic heterocyclic ring, i.e., a mono 
cyclic ring comprising at least one heteroatom, which is either 
saturated, unsaturated non-aromatic or aromatic. A 3-mem 
bered heterocycle contains 1 heteroatom, a 4-membered het 
erocycle can contain 1 or 2 heteroatoms, a 5-membered het 
erocycle can contain 1, 2, 3, or 4 heteroatoms, a 6-membered 
heterocycle can contain 1, 2, 3, or 4 heteroatoms, and a 
7-membered heterocycle can contain 1, 2, 3, 4, or 5 heteroa 
toms. Each heteroatom is independently selected from nitro 
gen, which can be quaternized; oxygen; and Sulfur, including 
sulfoxide and sulfone. The -(3- to 7-membered)heterocycle 
can be attached via a nitrogen or carbonatom. Representative 
-(3- to 7-membered)heterocycles include pyridyl, furyl, 
thiophenyl, pyrrolyl, oxazolyl, imidazolyl, thiazolidinyl, 
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thiadiazolyl, thiazolyl, isoxazolyl pyrazolyl, isothiazolyl, 
pyridazinyl, pyrimidinyl, triazinyl, morpholinyl, pyrrolidi 
nonyl, pyrrolidinyl, piperidinyl, piperazinyl, 2,3-dihydro 
furanyl, dihydropyranyl, hydantoinyl, Valerolactamyl, oxira 
nyl, oxetanyl, tetrahydrofuranyl, tetrahydropyranyl. 
dihydropyridinyl, tetrahydropyridinyl, tetrahydropyrimidi 
nyl, tetrahydrothiophenyl, tetrahydrothiopyranyl, and the 
like. 

"-(5- or 6-membered)heterocycle', '-(5- or 6-membered) 
heterocyclyl', or "-(5- or 6-membered)heterocyclo” means a 
5- or 6-membered monocyclic heterocyclic ring, i.e., a mono 
cyclic ring comprising at least one heteroatom, which is either 
saturated, unsaturated non-aromatic or aromatic. A 5-mem 
bered heterocycle can contain 1, 2, 3, or 4 heteroatoms and a 
6-membered heterocycle can contain 1, 2, 3, or 4 heteroat 
oms. Each heteroatom is independently selected from nitro 
gen, which can be quaternized; oxygen; and Sulfur, including 
sulfoxide and sulfone. The -(5- or 6-membered)heterocycle 
can be attached via a nitrogen or carbonatom. Representative 
-(5- or 6-membered)heterocycles include pyridyl, furyl, 
thiophenyl, pyrrolyl, oxazolyl, imidazolyl, thiazolidinyl, 
thiadiazolyl, thiazolyl, isoxazolyl pyrazolyl, isothiazolyl, 
pyridazinyl, pyrimidinyl, triazinyl, morpholinyl, pyrrolidi 
nonyl, pyrrolidinyl, piperidinyl, piperazinyl, 2,3-dihydro 
furanyl, dihydropyranyl, hydantoinyl, Valerolactamyl, tet 
rahydrofuranyl, tetrahydropyranyl, dihydropyridinyl, 
tetrahydropyridinyl, tetrahydropyrimidinyl, tetrahy 
drothiophenyl, tetrahydrothiopyranyl, tetrazolyl, and the like. 

"-(7- to 10-membered)bicycloheterocycle', '-(7- to 
10-membered)bicycloheterocyclyl', or "-(7-to 10-mem 
bered)bicycloheterocyclo” means a 7- to 10-membered bicy 
clic, heterocyclic ring, each ring of which is independently 
either Saturated, unsaturated non-aromatic or aromatic, i.e., 
where at least one ring comprises at least one heteroatom. A 
-(7- to 10-membered)bicycloheterocycle contains 1, 2, 3, or 4 
heteroatoms independently selected from nitrogen, which 
can be quaternized; oxygen; and Sulfur, including Sulfoxide 
and sulfone. The -(7- to 10-membered)bicycloheterocycle 
can be attached via a nitrogen or carbonatom. Representative 
-(7- to 10-membered)bicycloheterocycles include -quinoli 
nyl, -isoquinolinyl, -2,3-dihydrobenzofuranyl, -1,3-dihy 
droisobenzofuranyl, -benzod1.3dioxolyl, -2,3-dihy 
drobenzobthiophenyl, -1,3-dihydrobenzocthiophenyl, 
-benzod1.3dithiolyl, -chromonyl, -chromanyl, -2,3-dihy 
drobenzob.14 dioxinyl, -thiochromonyl, -thiochromanyl. 
-2,3-dihydrobenzob.14dithiinyl, -coumarinyl, -indolyl, 
-indolizinyl, -benzobfuranyl, -benzobthiophenyl, -inda 
Zolyl, -purinyl, -4H-quinolizinyl, -quinolyl, -phthalazinyl, 
-naphthyridinyl, -indolinyl, -isoindolinyl, -1.2.3,4-tetrahyd 
roquinolinyl, -1,2,3,4-tetrahydroisoquinolinyl, and the like. 
"—(C-C)cycloalkoxy' means a saturated monocyclic 

hydrocarbon having 3, 4, 5, 6, 7, 8, 9, 10, 11, or 12 carbon 
atoms where at least one of the carbonatoms is replaced by an 
oxygen atom. Representative (C-C)cycloalkoxy are -OX 
iranyl, -oxetanyl, -tetrahydrofuranyl, -tetrahydro-2H-pyra 
nyl, -1,4-dioxanyl, -oxepanyl, -1,4-dioxepanyl, -oxocanyl. 
-1,5-dioxocanyl, -1,3,5-trioxocanyl, -oxonanyl, -1,5-dioxo 
manyl, -1,4,7-trioxonanyl, -oxacyclododecanyl, -1.7-diox 
acyclododecanyl, and -1.5.9-trioxacyclododecanyl. 
"—(C-C)cycloalkoxy' means a Saturated monocyclic 

hydrocarbon having 3, 4, 5, 6, or 7 carbonatoms where at least 
one of the carbon atoms is replaced by an oxygen atom. 
Representative (C-C2)cycloalkoxy are -oxiranyl, -oxetanyl. 
-tetrahydrofuranyl, -tetrahydro-2H-pyranyl, -1,4-dioxanyl. 
-OXepanyl, and -1,4-dioxepanyl. 
"—(C)aryl means a 14-membered aromatic carbocyclic 

moiety Such as -anthryl or -phenanthryl. 
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"-(5- to 10-membered)heteroaryl' means an aromatic het 
erocycle ring of 5 to 10 members, including both mono- and 
bicyclic ring systems, i.e., a monocyclic aromatic ring com 
prising at least one heteroatom independently selected from 
nitrogen, oxygen, and Sulfurorabicyclic aromatic ring where 
at least one ring comprises at least one heteroatom indepen 
dently selected from nitrogen, oxygen, and Sulfur. In one 
embodiment, a monocyclic -(5- to 10-membered)heteroaryl 
comprises at least two heteroatoms independently selected 
from nitrogen, oxygen, and Sulfur. In another embodiment, a 
bicyclic -(5- to 10-membered)heteroaryl comprises at least 
two heteroatoms, present in the same or in different rings, 
each heteroatom being independently selected from nitrogen, 
oxygen, and Sulfur. In another embodiment, one of the -(5- to 
10-membered)heteroaryl's rings contain at least one carbon 
atom. In another embodiment, both of the bicyclic -(5- to 
10-membered)heteroaryl's rings contain at least one carbon 
atom. Representative -(5- to 10-membered)heteroaryls 
include pyridyl, furyl, benzofuranyl, thiophenyl, ben 
Zothiophenyl, quinolinyl, isoquinolinyl, pyrrolyl, indolyl, 
oxazolyl, benzoxazolyl, imidazolyl, benzimidazolyl, thiaz 
olyl, benzothiazolyl, isoxazolyl, oxadiazolinyl, pyrazolyl, 
isothiazolyl pyridaZinyl, pyrimidyl, pyrimidinyl, pyrazinyl, 
tliadiazolyl, triazinyl, thienyl, cinnolinyl, phthalazinyl, and 
quinazolinyl. 

"-(5- or 6-membered)heteroaryl' means a monocyclic aro 
matic heterocycle ring of 5 or 6 members, i.e., a monocyclic 
aromatic ring comprising at least one heteroatom indepen 
dently selected from nitrogen, oxygen, and Sulfur. In one 
embodiment, the -(5- or 6-membered)heteroaryl ring con 
tains at least one carbonatom. Representative -(5- or 6-mem 
bered)heteroaryls include pyridyl, furyl, pyrrolyl, oxazolyl, 
imidazolyl, thiazolyl, isoxazolyl, 1.2.3-oxadiazolyl, 1.3,4- 
oxadiazolyl, 1,2,5-oxadiazolyl, 1.2.3-triazolyl pyrazolyl, 
isothiazolyl pyridazinyl, pyrimidyl, pyrazinyl, 1,2,3-thiadia 
Zolyl, 1,3,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,5-triazinyl, 
and thiophenyl. 
“—CH2(halo) means a methyl group where one of the 

hydrogens of the methyl group has been replaced with a 
halogen. Representative —CH(halo) groups include 
—CHF, —CHCl, —CHBr, and —CHI. 

“—CH(halo),” means a methyl group where two of the 
hydrogens of the methyl group have each been independently 
replaced with a halogen. Representative —CH(halo) groups 
include - CHF, -CHCl, -CHBr, —CHBrC1, CHCII, 
and —CHI. 

"—C(halo) means a methyl group where each of the 
hydrogens of the methyl group has been independently 
replaced with a halogen. Representative —C(halo) groups 
include —CF, —CCls, —CBrs. —Cls, —CFBr, —CF2Cl, 
—CC1F, and CFCIBr. 

“-Halogen' or '-halo' means —F. —Cl, Br, or—I. 
“Oxo', '—O', and the like as used herein mean an oxygen 

atom doubly bonded to carbon or another element. 
“Thiooxo', “thioxo”, “—S, and the like as used herein 

mean a sulfur atom doubly bonded to carbon or another 
element. 

“(C-C)bridge' as used herein means a hydrocarbon chain 
containing 2 to 6 carbon atoms joining two atoms of the 
piperidine ring of Formula (I) to form a fused bicyclic ring 
system. For example, compounds of the disclosure can com 
prise a (C-C)bridge joining positions 2 and 6 of the piperi 
dine ring (A-B can together form a (C-C)bridge). Exem 
plary compounds of the disclosure include those with an 
unsubstituted (C)bridge, —CH2—CH2—, joining positions 
2 and 6 of the piperidine ring (A-B can together form a 
(C)bridge); an unsubstituted (C)bridge, —CH2—CH2— 
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CH2—, joining positions 2 and 6 of the piperidine ring (A-B 
can togetherforma (C)bridge); an unsubstituted (C)bridge, 
—CH2—CH2—CH2—CH2—, joining positions 2 and 6 of 
the piperidine ring (A-B can together form a (C)bridge); an 
unsubstituted (Cs)bridge. —CH2—CH2—CH2—CH2— 
CH2—, joining positions 2 and 6 of the piperidine ring (A-B 
can together form a (Cs)bridge); or an unsubstituted (C) 
bridge. —CH2—CH2—CH2—CH2—CH2—CH2—, joining 
positions 2 and 6 of the piperidine ring (A-B can together 
forma (C)bridge). Examples of compounds where A-B can 
together form a (C-C)bridge include compounds compris 
ing the following ring systems: 8-aza-bicyclo[3.2.1]octane; 
9-aza-bicyclo[3.3.1 nonane; 10-aza-bicyclo[4.3.1 decane; 
11-aza-bicyclo[5.3.1 undecane; and 12-aza-bicyclo6.3.1 
dodecane. Examples of a (C-C)bridge which contains 
—HC—CH within the (C-C)bridge include 
—HC=CH-, -CH HC–CH-, -HC=CH-CH , 
—CH, HC–CH-CH , and the like. Examples of a (C- 
C)bridge which contains —O— within the (C-C)bridge 
include —CH2—O—CH2— (containing 2 carbon atoms), 
CH2—O—CH2—CH2— and —CH2—CH2—O—CH2 

(each containing 3 carbon atoms), —CH2—CH2—O— 
CH2—CH2—, CH O—CH2—CH2—CH and 
CH2—CH2—CH2—O—CH2— (each containing 4 car 

bon atoms), and the like. 
“Lactam group’ as used herein in the phrase the “ring 

atoms of the Q ring are constituents of at least one lactam 
group” means a cyclic structure Q, comprising at least one 
amide or a thioamide (e.g., comprising one amide, one thioa 
mide, two amides, two thioamides, or one amide and one 
thioamide) as part of the Q, cyclic structure, e.g., a 1-azacy 
cloalkan-2-one or a 1-azacycloalkan-2-thione. In particular, 
when the ring atoms of the Q, ring are constituents of one 
lactam group, that lactam group can be represented by any 
one of the following Q, cyclic structures: 

where R is as defined above for the Cyclic Urea- or Lactam 
Substituted Quinoxaline-Type Piperidine Compounds of For 
mula (I). 

“Cyclic urea” as used herein in the phrase the “ring atoms 
of the Q, ring are constituents of at least one cyclic urea 
group” means a cyclic structure Q comprising at least one 
urea or a thiourea as part of the Q, cyclic structure, e.g., a 
1,3-diazacycloalkan-2-one or a 1,3-diazacycloalkan-2- 
thione. In particular, when the ring atoms of the Q, ring are 
constituents of one cyclic urea group, that cyclic urea group 
can be represented by any one of the following Q, cyclic 
Structures: 

  



US 9,085,561 B2 
187 

10 

, or 

15 

where Roo is as defined above for the Cyclic Urea- or Lactam 
Substituted Quinoxaline-Type Piperidine Compounds of For 
mula (I). 
As used herein in the phrase the “ring atoms of the Q, ring 

are constituents of at least one lactam group or cyclic urea 
group', a lactam group and a cyclic urea group are mutually 
exclusive because a lactam group has only one nitrogenatom 
bonded to the carbon atom of the carbonyl or thiocarbonyl 
whereas a cyclic urea group has two nitrogenatoms bonded to 
the carbon atom of the carbonyl or thiocarbonyl. 
As used herein in the phrase “the Q, ring does not contain 

3 consecutive ring nitrogen atoms” means that the Q, ring 
does not comprise any of the following cyclic structures: 

25 

Q, 

.NN 
NSY R90, 

V 
R90 

R 90 
N 

Q. A 
N 2' Roo 

N 
N 
R90 

In compounds of the disclosure comprising a bridge join 
ing positions 2 and 6 of the piperidine ring (e.g., A-B can 
together form a (C-C)bridge), for, e.g., a compound of 
Formula (I), the exemplary endo bridge: 

65 

188 
is equivalent to 

In compounds of the disclosure comprising a bridge join 
ing positions 2 and 6 of the piperidine ring (e.g., A-B can 
together form a (C-C)bridge), for, e.g., a compound of 
Formula (I), the exemplary exo bridge: 

In compounds of the disclosure where the —Z—R group 
comprises a bicyclic group, that bicyclic group can have two 
orientations. For example, for a —Z—R group that is a 
—(C-C)bicycloalkyl, C.9. bicyclo[3.3.1 nonanyl, 
attached directly to the piperidine ring nitrogen, the following 
orientations are possible: 
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Endo: 

A N B or A N B 

H 
HIII s 

10 

Exo 

15 

As used herein in connection with '' (C-C)alkyl 
optionally substituted by R. ', when his 1 means that the 
Z R bonded to the piperidine ring bearing A and B sub 
stituents is understood to appear as follows: 25 

(R13); 30 

A 35 

where, when i is 0, the —(C-C)alkyl- is unsubstituted by a 
R group and, wheni is 1, the —(C-Co.)alkyl- is Substituted 
by a R group at the carbon atom furthest removed from the 
piperidine ring bearing A and B substituents and substituted a 
by a R group at any carbon atom of the —(C-C)alkyl 
including at the carbon atom furthest removed from the pip 
eridine ring bearing A and B Substituents. In one embodi 
ment, R is selected from: 

(a) -halo. —OH, -CHOH, -CHCH-OH, -N (R), 
and —C(=O)CV; and 

(b) —(C-C)alkyl, —(C-C)alkenyl, —O(C-C) 
alkyl, —(Cs-Cal)cycloalkenyl, and -(5- or 6-membered) 
heterocycle, each of which is unsubstituted or substi 
tuted with 1, 2, 3, or 4 independently selected Rs groups: 
and 

45 

50 

55 

(iv) wherein R is —Hand n is an integer selected from 2, 
3, 4, 5, 6, and 7: 

(d) -phenyl and -(5- or 6-membered)heteroaryl, each of 
which is unsubstituted or substituted with 1 or 2 inde 
pendently selected R7 groups. 

In another embodiment, R is selected from: 
(a) -halo, OH, -CH2OH. —CH2CH2OH. —N(R), 

60 

65 

190 
(b) —(C-C)alkyl, —(C-C)alkenyl, —O(C-C)alkyl, 

and -(5- or 6-membered)heterocycle, each of which is 
unsubstituted or substituted with 1 or 2 independently 
selected Rs groups; and 

(c) 

(i) wherein R is —H and n is an integer selected from 2, 
3, 4, 5, 6, and 7: 

(d) -phenyl and -(5- or 6-membered)heteroaryl, each of 
which is unsubstituted or substituted with 1 or 2 inde 
pendently selected R7 groups. 

"—(C-Co.)alkenyl optionally Substituted by R. as 
used herein in connection with Z-R means that the Z-R 
bonded to the piperidine ring bearing A and B Substituents is 
understood to appear as follows: 

(R13); 
N- (C-Cloakól-R, 

A 

where, wheni is 0, the —(C-Co.)alkenyl- is unsubstituted by 
a R group and, when i is 1, the —(C-C)alkenyl- is sub 
stituted by a R group at the carbon atom furthest removed 
from the piperidine ring bearing A and B Substituents and 
Substituted by a R group at any carbon atom of the —(C- 
Co)alkenyl-including at the carbon atom furthest removed 
from the piperidine ring bearing A and B Substituents. 
As used herein in connection with formula (i) of R, when 

the dashed line is present as a bond to provide one bond of a 
double bond, then formula (i) is understood to appear as 
follows 

As used herein in connection with formula (i) of R, when 
the dashed line is absent, then formula (i) is understood to 
appear as follows 

R11. 

), 
(Rs.) 

As used herein in connection with formula (iv) of Rs. 
when the dashed line is present as a bond to provide one bond 
of a double bond, then formula (iv) is understood to appear as 
follows 
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pounds of Formula (I). In one embodiment, the optionally 
(iv) Substituted pyridino Q, ring is 

R14. 
(Rs.) 

n 

As used herein in connection with formula (iv) of Rs. 2 
when the dashed line is absent, then formula (iv) is under 
stood to appear as follows 10 (R2)a 

(iv) In another embodiment, the optionally-substituted pyridino 
R14. 15 Q ring is 

), 
(Rs.) 

As used herein in connection with the Q, ring, when W is 20 N1 N 
absent the Q ring is a 5-membered ring having the formula: 21 

(R2)a 

U 2. 
Q, 25 

Es:7 In another embodiment, the optionally-substituted pyridino 
Q ring is 

where E, G, J, M, U, and each dashed line are defined above 30 
for the Cyclic Urea- or Lactam-Substituted Quinoxaline 
Type Piperidine Compounds of Formula (I). N 
The terms “benzo.” “benzo group' and the like, when used 

in connection with the Q ring, means A. 21 
35 (R2)a 

N In another embodiment, the optionally-substituted pyridino 
40 Q ring is 

44 
(R2) 

where R, and a are defined above for the Cyclic Urea- or 4s 
Lactam-Substituted Quinoxaline-Type Piperidine Com 
pounds of Formula (I). 
The terms “pyridino,” “pyridino group' and the like, when 

used in connection with the Q ring, means 
99 &g 

50 
The terms “pyrimidino', "pyrimidino group' and the like, 

when used in connection with the optionally-substituted Q, 
N ring, means 
n 

2 s 55 

(R2) s N1 N 
1. O s 
NSA 2. l 2 N 60 . (N 

NSA 21 
(R2) 

where R and a are defined above for the Cyclic Urea- or 
65 Lactam-Substituted Quinoxaline-Type Piperidine Com 

where R, and a are defined above for the Cyclic Urea- or pounds of Formula (I). In one embodiment, the optionally 
Lactam-Substituted Quinoxaline-Type Piperidine Com- Substituted pyrimidino Q, ring is 
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s N 
21 5 y 2 

(R2) (R2)a 

10 In another embodiment, the optionally-substituted 
In another embodiment, the optionally-substituted pyrimi- pyridaZino Q, ring is 
dino Q, ring is 

15 
N1 N 

N1 N | 

l, l A AN 2)a 
(R2) 2O 

In another embodiment, the optionally-substituted 
The terms “pyrazino”, “pyrazino group' and the like, when pyridazino Q, ring is 

used in connection with the optionally-substituted Q, ring, 
CaS 

30 4 
N 

C n 
A. 2 Th t & G li 99 & G li 99 d h lik N e terms pyrrolino”, “pyrrolino group” and the like, 

(R2)a 35 when used in connection with the optionally-substituted Q, 

25 

ring, means 

where R and a are defined above for the Cyclic Urea- or 
Lactam-Substituted Quinoxaline-Type Piperidine Com 
pounds of Formula (I). 40 

s 
The terms “pyridazino”, “pyridazino group' and the like, { s HN, , or 

when used in connection with the optionally-substituted Q, M le 
ring, means (R2) (R2) 

45 

N %l 
N1 N N1N 50 (RS),N 

, or 

y 21 NY 2 
(R2)a (R2) 

where R and a are defined above for the Cyclic Urea- or 
Lactam-Substituted Quinoxaline-Type Piperidine Com 
pounds of Formula (I). In one embodiment, the optionally 
Substituted pyrrolino Q, ring is 

55 

60 H 

( N 
where R and a are defined above for the Cyclic Urea- or (R2)a 
Lactam-Substituted Quinoxaline-Type Piperidine Com- 65 
pounds of Formula (I). In one embodiment, the optionally 
Substituted pyridazino Q, ring is 
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In another embodiment, the optionally-substituted pyrrolino 
Q ring is 

N 
/ N W 

5 HN, s N s 
le Y 

s (R2)a (R2)a H 

HN, 
le H 

R 
(R) 10 N N 

HN N 
X -2 , or X s 

(R)N (R2) In another embodiment, the optionally-substituted pyrrolino 
Q ring is 

15 

where R and a are defined above for the Cyclic Urea- or 
Lactam-Substituted Quinoxaline-Type Piperidine Com 
pounds of Formula (I). In one embodiment, the optionally 

/ Substituted pyrazolino Q, ring is 
2O 

w 

(RS). 
N 
/ N 

The terms “imidazolino”, “imidazolino group” and the X le 
like, when used in connection with the optionally-substituted (R2) 
Q ring, means 

30 In another embodiment, the optionally-substituted pyra 
Zolino Q, ring is H 

N N 

( (, w N 
N N 

(R2); H (R2) 35 

where R and a are defined above for the Cyclic Urea- or 
Lactam-Substituted Quinoxaline-Type Piperidine Com 
pounds of Formula (I). In one embodiment, the optionally 
Substituted imidazolino Q, ring is In another embodiment, the optionally-substituted pyra 

Zolino Q, ring is 

40 

45 

N 

4 s 
w HN 

(RS). N 78.2 
50 (R2) 

In another embodiment, the optionally-substituted imida- In another embodiment, the optionally-substituted pyra 
Zolino Q, ring is Zolino Q, ring is 

55 

H 

& X 60 X 
N 

(R2), (R2)a 

The terms "pyrazolino', "pyrazolino group' and the like, 65 The terms “triazolino”, “triazolino group” and the like, 
when used in connection with the optionally-substituted Q, when used in connection with the optionally-substituted Q, 
ring, means ring, means 

  


































































































































































































































